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Testing Radios With e} 


Frequency Or Tones, 


The ar seagiel s high speed sweep doesn’t miss a thing. 
t ( »any RF carrier from 30MIIz - 
2GHz. Quickly determine audio quality on any analog 


radio and monitor that frequency. 


Quickly determines the frequency of a radio and dis- 
plays that frequency on its two li lisplia 
Ideal for quick radio checks, automatically deter- 


mining a radio's frequency 


} 


It-in d ler instantly determines any CTCSS., 
DCS, DTM. or LTR present for that frequency. 


Nolore rer 
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CTcss Decode 


Patent No. 5,471,402 


*500 memories with time and date 

#1000 frequency lockouts 

*Built-in PC interface 

*Displays: frequency, CTCSS, DCS, LTR 
DTMF, Deviation and Signal Strength 
*Auto / manual hold and skip 

*Sweeps 30MHz - 2GHz in < | second 
*10 Lock in / Lockout frequency ranges 
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PC cable 
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Look to the Past 


and See the Future 
of Analog Trunking 


In 1978, two engineers at the 


E.F. Johnson Company set their sights 
on inventing a trunking protocol to 
manage the high volume of traffic 
which began to plague many radio 
systems. Working with a pooled set of 
trunked radio channels, the engineers 
created a protocol which automatically 
allowed radios access to any free 
channel, By increasing the number of 
communication paths available on the 
system, the protocol drastically 
reduced the time required to establish 
communication. Over the last 20 years 
this trunking protocol, known as Logic 
Trunked Radio (LTR®), has withstood 
the test of time and technology to 
become the de facto standard for 
efficient and reliable trunked radio. 


The First LTR 
Portable 


In 1997, the original inventors 


of LTR returned to create LTR-Net'™, 
the trunking protocol for the next 20 
years, Using a Windows NT upgrade of 
the proven EF Johnson public safety 
switch, LTR-Net furnishes complete 
interoperability with existing LTR, 
while offering an entire set of new 
features to expand single or multi-site 
subscriber networks. In addition, 
backward compatibility allows the 
latest LTR-Net radios to communicate 
seamlessly with even the oldest LTR 
radios. This feature paves the way for 
system owners to integrate LTR-Net in 
a timely and cost-effective manner. 


The First LTR-Net 
Portable 


The Features:  irr-net 


incorporates the features a system 
owner needs to provide the most 
comprehensive radio communication. 


¢ LTR Compatibility - Existing LTR 
and new LTR-Net radios communicate 
at the system switch and over-the-air 
on any LTR or LTR-Net RF channel. 


¢ 65,000 Unique ID's - A unique ID 
assigned to each LTR-Net subscriber 
provides direct radio-to-radio calls and 
direct inward-dialed phone calls. 


¢ Over-the-Air Management - LTR-Net 
generates subscriber data and supports 
over-the-air programming to reassign 
groups, update channels, interrogate, 
and disable radios, 


¢ Roaming with Auto-Registration- 
LTR-Net automatically tracks 
subscribers as they roam from site to 
site. Talkgroup members scattered 
among several sites stay in contact. 


1-800-765-5365 
GEFjohnson 


___~_AProduct of TRANSCRYPI. _ 
4800 NW Ist Street ¢ Lincoln, NE 68521 U.S.A. 
800-765-5365 © 402-474-4800 © Fax 402-474-4858 
www.transcrypt.com 
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10 Remote monitoring 

of wireless base stations 
Walter Crofut 

The ability to monitor the RF 
performance of wireless com- 
munications systems is becom- 
ing valuable as hundreds of new 
base stations come on line. 


Communications 
outsourcing to utility 
companies 

Marty Cayton 

Utilities, driven by deregula- 
tion and rising operating costs, 
are a ready market for commu- 
nications service providers who 
can deliver interoperability and 
maintain reliable service for 
critical communications. 


Microwave path design: 
The basics 

Jeff Ashley 

Part 2—This four-part primer on 
propagation-related basics con- 
tinues with a discussion of path 
clearances and Fresnel zones. 


Virgina agency speeds 
queries and dispatch 
with mobile data 

Don Nagle 

A combination of software and 
equipment enable multiple da- 
tabase queries and improved 
call response time. 


Product/services 
showcase 

Use this section as a mini- 
catalog of products and services 
offered by advertisers in this 
issue. 


On the cover: Remote monitoring equipment 


allows managers to download site perfor- 
mance information from miles away. /lustra- 
tion courtesy of Narda East. 
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8 dBd gain 


Model No. 
101-90-08-0-01 

Operates with 1.35:1 VSWR over 
the entive 806-960 MHz range. 


Broadband 
Collinear 
Antenna 


154 MHz Bandwidth 


10° Vertical Beamwidth 
1000 Watt Power Handling 
225 mph Rated Wind Velocity 


With three patents pending, this onnidirectional collinear 
array antenna adds a new dimension to conventional base 
station antenna coverage. Its true corporate-feed design 
improves pattern control, allowing higher gain from a 
shorter antenna, Al only 9.5 feel, it’s built to survive ice 
and the fiercest slovrims. With optional 3° or 5° downtilt, 
plus one model covering SMR, Paging, GSM and Cellular 
applications, this antenna is the first lo offer “one-size-fits- 
all” performance for virtually any application. 


TX RX Systems Ine. 
$625 Industrial Pkwy. 
Angola, NY 11006 

Ph: 716-519-1700 

Max: 716-519-1772 
Email: salese (xrx.com 
Web Site: wwwixex.com 
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The top of the old water tower in Decatur, 
IL, built to serve steam locomotives, that 
served as a communications site. 


In September 
1990, during a visit 
to Decatur, IL, | 
saw the most 
godawful-looking, 
uh, “communica- 
tions tower.” It was 
adapted from a 
100-year-old water 
tower originally 
built to service 
steam locomotives, 
The water tank was 
relatively small; it wasn’t designed to provide 
potable water to a large population. 

Mounted around the tank were numerous 
antenna towers—a variety that bristled with 
various land mobile, paging and microwave 
antennas. Still visible, though scarred by graf- 
fiti, was the name Aircall, the paging system 
operator that once owned the tower. 

1 took a photograph. 


The twin 
towers at 
Segno Com- 
munications 
in Decatur 
with an- 
tenna con- 
figurations 
that reduce 
intermod 
compared to 
the water 
tower site. 


I've tried to publish the picture. 

First, | tried to print it on the cover because 
[ thought it looked so interesting. Our art 
director at the time objected, saying that it 
might be interesting (fo me, she left unsaid), 
but it was too ugly for the cover. I deferred 
to her judgment. The photo went into the files, 

Later, thinking maybe the printing of the 
photo could be justified by comparing the old 
tower with a new one, | called a radio dealer 
with facilities in Decatur and asked for a pic- 
ture of one of their modern installations, That 
photo arrived from McKeever Communica- 
tions. Then the filing cabinet gremlins took 
over. When I could find the water tower 
photo, I couldn't find McKeever's photo. 
When I could find McKeever's photo, I 
couldn't find the water tower photo. 

The two photos surfaced together the other 
day. It must be fate. Now may be the time to 
print the photos. Matt Beck, the area manager 
in Decatur for Segno Communications 


(formed by the merger of McKeever with 
two other companies), told me that the water 
tower has been torn down. The more modern 
facilities, shown in a 1991 photo, still exist 
alongside Beck’s office on North Walnut 
Grove in Decatur. 

Beck confirmed that the water tower site 
had plenty of intermod. He said that Aircall 
Communications sold out to Premier Page, 
which sold out to Arch Communications, 
which now is USA Mobile. Some transmit- 
ters and repeaters from the old site were 
moved to other sites, and others discontinued 
operations in favor of other frequencies at 
other sites. 

Okay. | feel better now. I’ve published 
the photos at last. It was just me, all along, 
wasn't it? 


—Don Bishop 
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‘DAPA“ and “Beyond Your Wireless Dreams’ are régistered trademarks of DAPA:Communicatiot 


Ponder fora minute ... 


information supenueshways, on-ramps, speed bumps. Webs of 
destruchonand decert, Who has time for that? 


Remember what got you here. No gimmicks, no monkey 
Business; just solid RF design strategies coupled with selecting 
the best infrastructure on the market. 


PCS Site 
San Diego 


At DAPA we offer a most 
comprehensive product line 
of site antennas, keeping in 
line with RF planning, 
aesthetics and zoning 
restrictions. We concentrate 
on a proven metal strip-line 
feed technology, unlike any 
other. It is proven to 
produce continuous peak 
performance, repeatability 
and peace of mind. 


Not to mention our ap- 
proved yendor status in 
cellular and PCS networks 
around the globe, including 
the first operational PCS 
system.in the United States. 


Oh yeah, and don’t forget to tangle with us on the web, 
http:\\www.dapacom.com, where you can get the latest 
in product developments, antenia data, patterns, and 


spec sheets. 


Ponder no longer. 
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C alendar 


1998 


June 

7-11—Supercomm, sponsored by USTA and TIA, Georgia World 
Congress Center, Atlanta. Contact: 1-800-278-7372. 

7-11— ICC, the IEEE International Conference on Communications, 
sponsored by IEEE, Georgia World Congress Center, Atlanta. 
Contact: Debra Jordan, 404-529-5851. 

25-26—Small Business in Telecommunications Summer Conference, 
Minneapolis North Hilton, Minneapolis. Contact; 202-223-8728. 

28—July 2—UTC National Conference & Exhibition, sponsored by 
UTC. The Telecommunications Association, Hynes Convention 
Center, Boston. Contact: 202-872-0030. 


July 
15-17—Communications Expo/Show of the Americas, Miami Beach 
Convention Center. Miami. Contact: Jackie Gonzales, 305-412-9000. 


August 

9-13—International Association of Public-Safety Communications 
Officials (APCO) National Conference, Albuquerque Convention 
Center. Albuquerque. Contact: 904-322-2500. 


September 

23-25—Personal Communications Showcase, sponsored by Personal 
Communications Industry Association, Orange County Convention 
Center. Orlando, FL. Contact; 703-739-0300. 

23-25—PCS Latin America. sponsored by the Personal Communi- 
cations Industry Association. Orlando, FL. Contact: Cathy Graham, 
703-739-0300. ext, 3706. 


October 

12-14—Wireless Apps, sponsored by the Cellular Telecommunica- 
tions Industry Association, Bally's Las Vegas, Las Vegas. Contact: 
202-785-2842. 


14-16—TelecomLatina, co-sponsored by Mobile Radio Technology, 
Miami Beach Convention Center, Miami. Contact: 1-800-288-8606. 

19-21—RF Design Conference & Expo, sponsored by RF Design 
magazine, San Jose Convention Center, San Jose, CA. Contact: 
1-800-288-8606. 


November 

11-15—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, San Diego Princess Re- 
sort, San Diego. Contact: Bernie Brownson, 303-371-8182. 

12-13—AMTEX, sponsored by the American Mobile Telecommu- 
nications Association, Fontainebleau Hilton, Miami. Contact: 202- 
331-7773. 

12-13—Third International Congress on Commercial Trunked 
Radio, sponsored by the International Mobile Telecommunications 
Association, Fontainebleau Hilton, Miami. Contact: 202-331-7773. 

20—Radio Club of America, Communications Symposium, 89th An- 
niversary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 908-842-5070 


1999 


February 

8-10—Wireless, sponsored by the Cellular Telecommunications In- 
dustry Association, Ernest Morial Convention Center, New Orleans. 
Contact: 847-940-2155. 


March 

28-31—ENTELEC, sponsored by the Energy Telecommunications 
and Electrical Association, George R. Brown Convention Center, 
Houston. Contact: 281-357-8700. 

April 

28-30—International Wireless Communications Expo, co- 


sponsored by Mobile Radio Technology, Las Vegas Convention 
Center, Las Vegas. Contact: 800-288-8606. bg 
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Simple!, ; 


Analyzing your battery, has never been easier! 


PULSE Analyzer™ eliminates the quess work from your battery's daily 
life. /t’s Simple! \nsert the battery and you'll know exactly how long your communication line 
will be connected. Because there's no time for surprises in the middle of a crucial moment, the 
life of your battery is something you need to 
know. And at our competitive prices, you can 
not afford not to know. 


Features of the 
> PULSE Analyzer™: 


¢ Simple to operate. No Buttons to Press. 


¢ Insert the battery in place and the unit 
will do the rest. 

* Digital display will show the capacity of 
the battery. 

e Available in 1 and 4 station configurations. 


® Compatible with Ni-Cd and NiMH batteries. 
® Slim line / compact in design 
e Made in the U.S.A. 


For Sales Information Cail: 1-800-881-8211 


ACVANCE 
INDUSTRIES INC 


451 N.E. 189th St., Miami, FL 33179 
Tel: (305) 651-3211 © Fax: (305) 651-3296 
E-mail: sales@advancetec.com 
www.advancetec.com 
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echnically speaking 


Using crystal filters at VHF high band 


By Harold Kinley, C.E.T. 


One of the principal drawbacks of crys- 
tal filters is their inherently high insertion 
loss. This column examines how such fil- 
ters can be used and how to minimize the 
impact of the high insertion loss, Several 
examples will be shown, with compari- 
sons of the various aspects of each. 


Example | 

Figure | below shows a simple arrange- 
ment with an antenna, transmission line 
and receiver. In this example, and those 
that follow, the transmission line loss is 
2dB and the receiver has a notse figure of 
9.2dB (0.25uV SINAD sensitivity). In 
each example, the effect of antenna noise 
figure (noise temperature) on system noise 
figure will be shown al antenna noise fig- 
ures of 3dB, 10dB and 15dB. Such fig- 
ures aid in analyzing the overall system 
noise figure under various site noise 
conditions. 

Notice in Figure | that as the noise fig- 
ure of the antenna increases, the overall 
system noise figure approaches the an- 


“4—— LINE LOSS = 2dB 


ANTENNA NOISE FIGURE 


3dB ---~ 
100B 
15dB 


tenna noise figure. This is because the 
noise figure of the first device in a receiv- 
ing chain has a dominant effect on the 
overall system noise figure. This is the 
reason for using low-noise, tower-top am- 
plifiers. A low noise figure, along with 
gain, has a more pronounced effect on 
lowering the overall system noise figure. 


Example 2 

Figure 2 below shows a highly selec- 
tive, four-pole crystal filter, with an inser- 
tion loss of 8dB, inserted in the receiving 
chain just ahead of the receiver. Compare 
the overall noise figures at various antenna 
noise figures with the example in Figure 
1. Note that the overall noise figures (even 
with low antenna noise figure) are signifi- 
cantly higher due to the insertion loss of 
the crystal filter. An amplifier can be used 
to compensate for the insertion loss of the 
crystal filter, The next two examples study 
the effects of placing the amplifier before 
and after the crystal filter. 


Example 3 
In Figure 3 on page 46, a low-noise am- 
plifier is placed between the crystal filter 


SYSTEM NOISE FIGURE 


11.51dB 
13.46dB 
16.42dB 


RECEIVER 
NF = 9.2dB 


Figure 1. A simple receiver chain, consisting of antenna, transmission line and receiver. The 
system noise figure is shown for different levels of antenna noise figure. Antenna noise figure 


is determined by the level of ambient site noise. 


ANTENNA NOISE FIGURE 


SYSTEM NOISE FIGURE 


3dB ———— 19.25dB 
10dB 19.65dB 
15dB 20.56dB 


~t— LINE LOSS = 2dB 


XTAL FILTER 
8dB IL 


Figure 2. A receiver chain with a crystal filter inserted. The system noise figure is shown for 
different levels of antenna noise figure. Antenna noise figure is determined by the level of 


ambient site noise. 


RECEIVER 
NF = 9.2dB 


and the receiver input. The amplifier has a 
noise figure of 1.5dB, a gain of 15dB (and 
a third-order intercept point of 30dB). 
Compare the overall] system noise figure 
of this arrangement with the system noise 
figures shown in Figures | and 2. There 
is a significant improvement over the ar- 
rangement in Figure 2. Note that the over- 
all system noise figures are not signifi- 
cantly worse than those shown in Figure 
1—cespecially at the higher antenna noise 
figures. Thus, the amplifier has practically 
negated the negative effect of the crystal 
filter’s insertion loss on overall system 
noise figure. 


Example 4 

In Figure 4 on page 46, the amplifier 
has been placed in front of the crystal filter 
in an effort to further improve the system 
noise figure. Compare the system noise 
figures with those in the previous ex- 
amples. The effect is significant. At an an- 
tenna noise figure of 3dB, the overall 
system noise figure is now 7.64dB. This 
is almost 5dB better than in Figure 3 and 
almost 4dB better than in Figure 1. How- 
ever, as the antenna noise figure increases, 
the differences in system noise figures are 
less significant. 


Amplifier placement 

As shown, the placement of the ampli- 
ficr in the receiving chain may or may not 
make a significant difference, depending 
on the antenna noise figure or site noise 
level. At low antenna noise figures, the 
amplifier makes a greater improvement as 
it is placed closer to the antenna. In such 
cases, a tower-top amplifier would yield 
maximum benefit. However, as the site 
noise increases, causing the antenna noise 
figure to rise, the relative position of the 
amplifier in the receiver chain is less 
important. 

If the amplifier is placed ahead of the 
crystal filter, the susceptibility to interfer- 
ence will be increased. Strong, off-chan- 
nel signals could be increased to the point 


(continued on page 46) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive. 
Spartanburg, SC 29301. Kinley’s email address 
is hkinley@aol.com. 
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Not just the world’s most complete Radio Communications Analyzer. 


Cellular/PCS base station simulator 


NLA ™ 
3 GHz RF spectrum analyzer 

300 kHz to 3 GHz digital modulation signal generator 
Audio analyzer/generator 

Analog modulation analyzer 

Digital modulation analyzer with <2% error 

Power meter 


And a bit error rate tester 


It’s the fastest. 


Want to finish your measurements faster? 1.8 seconds is all it takes. Because 
Anritsu’s new MT8801B Radio Communications Analyzer has all the function- 
ality it takes. 

How did we do it? By building 8 instruments into 1. No wasted setup 
time. No extra cables or connectors to go bad, 

Then we gave it some amazing firmware. You can configure the 
MT8801B for the most popular cellular standards — IS-136A, GSM, DCS1800, 
PCS1900, PHS and PDC. And change them by pushing a few buttons. Takes 
only a minute. What’s more, you can now handle dual-mode and dual-band 
testing with one device. 

So if you want to finish your measurements faster, get a faster Radio 
Communications Analyzer. The Anritsu MT8801B. Call 1-800-ANRITSU 
(1-800-267-4878) today for complete information and the sales engineer 


nearest you. 
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AIKAOUN, Europe 4403582493200 
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The ability to monitor the RF performance of wireless communications 
stems, even detecting cable faults from a remote location, is becoming 
; reasingly valuable as hundreds of new base stations come on line. 


By Walter Crofut 


In an ideal world, hunters would not cut 
coaxial transmission lines, salt would not 
cause corrosion and connections would re- 
main intact, There would always be enough 
people to inspect every base station on a 
regular basis, just to make sure everything 
is working fine. However, in the real world 
inhabited by wireless base stations, all sorts 
of intentional and unintentional acts can de- 
grade RF system performance, and the num- 
ber of base stations is increasing faster than 
the number of people trained to maintain 
them. 

With this as the backdrop, the need to 
monitor RF performance from a remote site 
is obvious, as is the need to track the histori- 
cal performance of the system in an allempt 
to predict gradual degradation. The alterna- 
live 1s lo send service technicians into the 
field like bees, flitting from cell site to cell 
site, in order to perform regular maintenance. 
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Even in this expensive scenatio, the pos- 


sibility still exists that the system will begin 


to degrade shortly after the technician-leaves.. 
which means that the problem will remain: 


undetected under the next visit—or until cus- 
tomer complaints raise a flag- Consequently, 
when compared to the costs of Iosteustom- 
ers and hiring more technicians (from a 
shrinking pool of talent), the latest crop. of 
RF monitoring systems is extremely 
cost-effective. 

Base station RF performance monitoring 
systems have been available for several 
years. But only recently has a remote moni- 
toring system become available that will 
monitor the vital signs of the RF system, 
including voltage standing wave ratio 
(VSWR) and the output power of a single 
channel in a multichannel system, without 
removing the base station from service. The 
latest version even provides the ability to detect 
a discontinuity in the transmission line with 
considerable accuracy, allowing the service 
provider to detect a problem and then isolate 


ats source before sending someone to the site. 


Big returns from VSWR 


The-parameters that provide the most ef- 


= fective indication of overall system perfor- 
mance are VSWR and output power. 


VSWR, in particular, is the leading indicator 
of system health and provides advance warn- 
ing of impending failure in both the transmit 
and receive sections. Transmitted power, 
especially if itcan be measured on individual 
channels of an operating system, provides 
an equally important indication. 

SMR, cellular and PCS systems use mul- 
tiple transmit and receive antennas, each 
covering a sector of the desired coverage 
area, While three transmit and six: receive 
antennas are probably the most common 
configuration, systems with six transmit and 
six receive antennas are in service as well. 
To determine RF performance, the VSWR of'the 
transmission chain, from the transmitter and re- 
ceiver through each transmission line to its 
respective antenna, must be measured. 


discontinuities in the transt 


causes Some of the transmitted power to be 
reflected back to the source, The more power 
reflected, the higher the VSWR. As VSWR 
increases, transmitted power decreases to.the 
point at which no power isiradiated. Beyond 
the obvious degradation of system perfor- 
mance caused by a high VSWR, the mis- 
match places an increased burden on trans- 
mitter. components. 

VSWR is equally important in monitor- 
ing the performance of the receive side of the 
base station, in which sensitivity decreases 
as VSWR increases. While the primary 
concerns in the receiver electronics are sen- 
sitivity and low-noise amplifier (LNA) noise 
figure, a poor antenna feed circuit with a 
high VSWR completely negates the best 
LNA noise figure. 

Measuring receive VSWR is potentially 


transmission line/ 
With a perfect VSWR,, 


r failure of the terminating antenna. ~ 


“more invasive than’ measuring its transmit 


counterpart;which can be sampled continu- 


ously if desired: In the receive link,a signal 


must be injected into the transmission line. 
Thereare two’ methods for performing this. 
The first.is.to remove the receive channel 
from, service;'make the measurement, and 
return it to service. 

The second is to'inject, through a coupler, 
a pulsed signal of extremely low power and 
short duration. This method allows the 
measurement to be performed at will, with- 
out removing the channel from service. 
Obviously, the second method is the one 
chosen by manufacturers of remote moni- 
toring equipment. 

Sweeps of antenna performance over the 
system’s full bandwidth have always re- 
quired skilled technicians and expensive 
analysis equipment. In addition, the col- 
lected data have been compiled manually and 
presented to RF engineers for review. As a 
result, these measurements are made infre- 
quently, and sometimes not at all. 


Ores 


In addition, a single set of measurements 
is of questionable value because transmis- 
sion line conditions can change the moment 
the technician heads “back down the moun- 
tain.” Multiple measurements over time are 
required to produce enough data to generate 
a history of VSWR performance. This trend 
information is the most powerful exploita- 
tion of VSWR as a system evaluation tool. 
The latest equipment almost entirely elimi- 
nates operator intervention in making these 
meusurements, and allows them to be con- 
ducted and analyzed in real time. 


Measuring power on the fly 

Ensuring that the specified output power 
reaches cach antenna is a primary concern of 
every service provider, and the most direct 


Crofut is product marketing manager at L3 
Communications, Narda East. Hauppauge. 
NY. which manufactures the 76000 Serics as 
well as other remote monitoring equipment 
for SMR. cellular and PCS systems. 
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way to do this is to make 
power measurements fre- 
quently, preferably without 
Single Channel Power Measurement the need fora technician. The 
ability to measure a single, 
user-selected channel while 
the remainder of the system 
remains in operation is a pow- 
erful tool. Itessentially allows 
the service provider to per- 
form dynamic power verifica- 
tion and adjustment, from a 
remote location, in real time, 

Another tool that provides 
significant benefits to the 
service provider ts the 
distance-to-fault measure- 
ment, which can isolate the 
cause of degraded perfor- 
mance or a complete failure 
to within a few feet of its 
source. This tool allows the 
service provider to make a 
determination about the na- 
ture of an RF-oriented prob- 
lem before allocating re- 
sources to solve it. Italso in- 
dicates whether the techni- 
clan can fix the problem 


Figure 1. The RF power versus RF channel display. 
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flowing and duplexers designed to 
downstream, meet your applications: 
your customers depend | VHF/UHF *800-900 MHz 
on your wireless «Cellular «Paging *Trunking 
communications GSM «PCS *PCN NPCS *Tetra 
network to perform, day *and more. 
in and day out. And 
depend ability is at the 
heart of Sinclair's 
commitment to you. 


The people at Sinclair are 
committed to satisfying real 
world requirements, 
employing leading-edge 
technology to produce 
solution-driven network base 


A s sure as water ‘; transmitter combiners, filters 


Applications that require 
Sinclair's benchmark quality 
products, backed by 
dedicated technical support 

4 e people. Each committed 

ny prey) to providing you with 
i} | i! your application solution. For 


the real world. 


Lu Let Sinclair sotve your network 
station components. base station problems. Contact the 
Rugged, dependable and reliable _ Sinclair office nearest you or visit 
antennas, receiver multicouplers, our world-wide web site today. 


Sinclair Technologies Inc. 


a @ 
85 Mary St., Aurora, Ont., Can. L4G 6X5 Tel: (800) 263-3275 Fax: (905) 727-0861 — 
55 Oriskany Dr., Tonawanda, NY 14150, U.S.A Tel: (800) 288-2763 Fax: (716) 874-4007 [| oN 
Sinclair Technologies Ltd., 


william James House, Cowley Rd, Cambridge CB4-4WX, U.K. Tel: +44 (0) 1223 42 03 03 http://www.sinctech.com 
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All the 
information 


you need for 


a Wireless 
world... 


(4.7 lbs. of it, to be exact.) 


TESSCO Magic® 3.0 
Buyer's Guide software also 
available on CD-ROM! 


~ an ISO 9002 registered company 


Navigate your way through the wireless world with the one-of-a-kind book that’s the most sought 
after too! in the industry. In it you’ll find everything you need to build, run, maintain 
or use a wireless system. More than 17,000 products and 275 manufacturers in all, with 
guaranteed delivery anywhere and anytime. 


Infrastructure Products » Mobile and Portable Accessories - Shop Supplies - Tools « Test Equipment TJESSCOD 


So, whether your business is cellular, PCS, paging, or two-way radio communications, look to the 800-472-7373 
book. The TESSCO Buyer's Guide. It’s free to qualified service organizations. Request yours today. (USA, Canada, Mexico) 
+1 410°229-1200 


: 4 (All Other Countrles) 
©1998 TESSCO Incorporated * Global Logistics Center * 11126 McCormick Road = Hunt Valley, Maryland USA 21031-1494 


FAX 410-627-0005 (USA, Canaca, Mexico) + FAX 410-229-1480 (All Other Cowitries) Www.tessco.com 
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on the ground or whether a 
rigger must be employed to 
Tx and Rx VSWR Sweeps climb the tower and inspect 


the line for damage, 


CATS. 76000 Antenna VSWH Sweep Data 


The monitoring system 
The CATS 76000 RF per- 
formance and VSWR moni- 
toring system was designed to 
meet the need of service pro- 
viders for monitoring the RF 
performance of every base sta- 
tion without actually visiting 
the site. It has its roots in pre- 
cision RF measurement tech- 
niques and is embellished by 
10 the power of a PC to store 
680.02 082.18 984.34 886.50 488.66 892.02 893.97 measurement data, analyze 
results, alert the user when 
out-of-limit conditions occur 
and automatically perform 
routine checks at any interval. 
The monitoring system 
(shown in the photo on page 
11) consists of a main enclo- 
sure, which includes most of 
the RF electronics and on- 
board computer, and monitor- 
ing sensors that are installed in 


Tx Antenna Number. 2 


Frequency - MHz. 


Figure 2. A typical swept transmit antenna sweep plot. 
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When Battery Reliability is a 


Matter o Life or Death 
' 


“Sinceywe ve had the Cadex unit, 
oulpertanle radios have been 
decisively more dependable. I'd 
‘recommend it without hesitation." 


Chuck Badgett 
Communications Manager 


CADEX C7000 St ets fire Department 


Battery Analyzer/Charger 


CADEX ELECTRONICS INC. 


Tel; +4 604-451-7860: 1-800-565-5228 Fax: +14 604-451-7991 
analyzers@cadex.com. www,cadex.com 


Circle (6) on Fast Fact Card 


14 Mobile Radio Technology June 1998 


AirCell 
Radiating Cable 


9/ 


Continuous ¥y 
SLOT. f 


Continuous 
COMMUNICATION. 


Two continuous 
lengthwise slots 
(180° apart) pro- 
vide outstanding 
RF radiating 
performance 


i AirCell 50 and 75 ohm radiating 
coax combines the functions of a transmission line and an antenna in a sin- 
gle “leaky feeder” cable... making it ideal for confined or bounded locations. 
Trilogy’s continuous slot design provides unsurpassed coupling loss and attenua- 
tion compared to ordinary perforated hole design products. You get better cover- 
age with less likelihood of interrupted service for your customers. Trilogy’s advanced 
technology has resulted in over 3 billion feet of installed 6», 


b; e 
coax cable worldwide. For the full story, call 1-800-TRILOGY. “%s7<*" Tril 
COMMUNICATIONS INC. 
AlrCell is a registered trademark of Trilogy Communications, Inc. 
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the feed line of each channel. 
The system communicates 
DTF Analysis with other equipment via an 
RS-232D serial communica- 
tions port. A direct communi- 
cations link is not required. 
The system can be pro- 
Teonetion Vercty BEX grammed to make measure- 
Measurement Bandwidth 50 MHz ments, and data can be stored 
Resohsion 5 feet | YIN LN - locally. In the event of an 
Data Pomts 26 alarm condition. a Form C 
Range 71 feet a i 7 relay is closed, which can be 
connected to the base station 
alarm system, notifying the 
provider of the problem. 
The system is set up and 
operated from a PC with 
software called CellPro Plus 
that runs under Windows 3.1 
or later versions. The hard- 
ware and software together 


VSWR and DTF Data 
Pat 
Antenna ID #11 


6 12 18 24 30 36 42 48 53 59 65 71 essentially create a virtual 
instrument that provides in- 

Feet formation about all transmit 

and receive transmission 


chains in real time to a re- 
mote site. 

On the transmit side, moni- 
Figure 3. Distance-to-fault, plotted along with VSWR and measurement parameters. toring system will measure 


If you depend on your batteries, here area | 


os things we think you should know... 


Our unique battery processing and reconditioning systems are widely recognized as the very best 

available. Even the US Military says so, and who's going to argue with them? From the ground up, Our 

-— system designs are superior in many ways. Simply put-it means we offer you more capabilities, more 
reliability, for more battery types, with a better, simpler interface than any other system - period. For example, 

we offer |intelligent, truly simultaneous processing of up to 252 batteries faster than others sia in 4! 


Our technological leadership Is thanks in part to our ability to provide custom- ae solutions when | 
? customer needs exceed existing industry capabilities. That's how we pioneered the only true 
reconditioning charger. That's also how we created-the only true Smari Battery Processing- System. 
We've been leading the industry since 1986; so don’t let the other guys mislead you. As they announce their 
“industry firsts", we want you to know that ye ve never even come close to bila up. 


batteries are actually in better shape after 3 years of use than they were new out 
Lof the box! This is. why:-our systems often. pay for themselves. in-less 
than a'year. Most people just don’t believe it until they see it, so call us 
today to see how you can benefit from The BatteryPRO Advantage. 


@®eeeeeeee#?ee? ese 


2 ba 


3 Our customers report that after using our) reconditioning apenas any of their 
1 


BA F 7 ER Y, When the performance vou bettorine 


the te support syste , ~—ean-mean the difference between lite 2 
for ALL your batteries. 


and death, why would you settle for @ 
anytthig less than ‘the very best? — 


__YEAR 2000 
Compliant! 


.batterypro.com @eecseeece 


1 Ave. sie. ie Black oe ey AB, Canada, TOL OHO.| Toll-free: 4-800-661-9401. Ph: 03: 933-5393, Fx: 403: 933-3233, Email: edestitaaiencein com | 
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rola are registered trademarks of Motorola, inc “The Test You Can-trus: 
Vu, Raver though: possible” are trademarks of Motorola, Inc. Afl other 
marks and trademarks are the property of their respective compames 
€ 1997. Motorola, Inc, 


‘You'd | be siepriged ye niGroriae " 


Communications System Analyzers can be 
subjected to — and still perform. like chaiiips, 


Nothiinggseems to faze these mighty work- 
horses "when it comes to testing Conventional 
and.trinked® radios, pagers and” cellular 
phoneswith optimum precision, Not only are 
our Analyzers: built’ Motorola-tough, they’re 
easy to use. And.they’ré-portable, besides. 


For more information, we invite you. to-call 
us today. Ask about our casy leasing plan — or 
charging. your purchase to your Visa’/ 
MasterCard® charge card: When. it comes.to 
rugged: dependability, all roads Jead to 
Motorola. 


800-505-TEST 
818-365-5742, Dept, 439 FAX 
Www.mot.com/test 


a 


(ha MOTOROLA 


Whdt you never thought possible.’ 
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RF power on individual channels, while the 
other channels remain in operation. It can 
perform a “ping” test on each antenna in an 
emergency situation or for diagnostic pur- 
poses to ascertain the status of each an- 
tenna, In addition, it will perform VSWR 
sweeps on all antennas either on demand or 
as dictated by a schedule. VSWR and low- 
power alarms are enabled with Form C re- 
lays. The system will also measure the dis- 
tance to a cable fault, with accuracy as fine 
as 5 ft. 

The number of each active channel on each 
antenna is stored in the monitoring system’s 
memory, along with a power level alarm 
setting for each antenna. The system auto- 
matically steps through the measurement of 
each channel and records transmit power. It 
will perform these measurements at any 
interval set by the user. Results are dis- 
played at the remote site as RF power ver- 
sus channel number, as shown in Figure 
1 on page 12. 

If the measured power level falls below 
the set power level for any channel, an 
alarm situation is reported, various types of 
alarm indicators can be triggered and the 
condition is logged. The user can zoom to 
any channel to see its power level, which 
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is displayed on a virtual power meter that 
is refreshed in real time. This display can 
be used as a reference for making adjust- 
ments to the transmit power level of each 
channel, 


ASSAILED EOSIN 
The number of each 
active channel on 
each antenna is 
stored in the 
monitoring system’s 
memory, along with a 
power level alarm 
setting for each 
antenna. 

SSSR ITE ot ORI SOT POI 
The antenna monitor portion of the in- 
strument is a multiplexed, low-power syn- 
thesized signal source and tracking re- 


ceiver. Antenna VSWR is measured by 
injecting a pulsed RF signal (of less than 


100ms duration; typically —10dBm to 
—20dBm) into the feed line via a coupler. 
The short, low-power test signal is unde- 
tectable by the base station electronics, 
The service provider can select the fre- 
quencies on which VSWR measurements 
are made. 

The instrument can make measurements 
either on a single frequency or over a swept 
range of frequencies selected by the user, as 
shown in Figure 2 on page 14. Swept mea- 
surements are made on as many as 25 fre- 
quencies across the operation bandwidth of 
the wireless system. The results are tabu- 
lated, plotted and displayed on the monitor, 
and can be exported to a spreadsheet pro- 
gram. The monitoring system provides pre- 
set frequencies and allows for user selection 
as well. 

Distance-to-fault measurements deter- 
mine where a problem occurs in the trans- 
mission line from the instrument to the an- 
tenna. The location of the fault, VSWR, 
and measurement parameters are displayed 
on the monitor, as shown in Figure 3 on 
page 16. Both the resolution and range of 
the measurement can be selected by the 
user. Resolution ranges from about 20 ft. 
with a narrow bandwidth measurement to 


~ Mos saic 


MODULAR ANTENNAS 


Simplifies purchasing. Modular 
components reduce investment 
and inventory costs, while 
allowing for stocking flexibility 


Improves performance across 
all VHF and UHF channels 


Choice of patented Dura-Flex 
spring or new cost effective 
springless mode! 


When performance really matters, 
turn to the communication specialists— 
Antenna Specialists. 
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...POWER ON WITH ASTRON a2 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


eHIGH EFFICIENCY SWITCHING TECHNOLOGY . 


SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE. — 


HEAVY DUTY DESIGN 
«LOW PROFILE 

@LIGHT WEIGHT PACKAGE: 
eEMI FILTER 

eMEETS FCC CLASS B 


MODEL 


$S-10 
SS-12 
SS-18 
SS-25 
SS-30 
SS-25M* 
SS-30M* 


CONT. AMP ICS 


¢ * with separate volt and amp meters 


~ OUTPUT VOLTAGE: 13. 8 VDC 


PROTECTION iadoie” 


eCURRENT LIMITING 
*OVERVOLTAGE PROTECT ION - 
*FUSE PROTECTION 

*OVER TEMPERATURE SHUTDOWN: 


SPECIFICATIONS: 


INPUT VOLTAGE: 90-132 VAC 50/60 Hz OR 
180-264 VAC 50/60 Hz 


SWITCH SELECTABLE : 


SIZE (inches) WTAlbs.) 
2.3x6x9 
2.3x6x9 
2.3x6x9 

27/8x7x9 3/8 

33/4x7x9 5/8 

27/8x7x9 3/8 

33/4x7x9 5/8 


« All SS power supplies are available in a RACK MOUNT VERSION (3.5 x 19.x 9 3/8) 
¢ To order-Rack Mount Version ee $5:to SRM (example: SRM-10) 


9 Autry, irvine, California 9264 | 
714-458-7277 | Fax. 714- 458 - 
www.astroncorp.com : 
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5 ft. over a broader bandwidth. 


From the past ... the future 
Activity Monitor - Oct 17 to Nov 13 - 8am to 9am The CATS 76000 will schedule, 
control, and monitor power and 
VSWR measurement. antenna 
sweeps, and other parameters and 
store the results. The instrument 
will export its stored information 
by modem to the remote site for 
analysis. 
The historical information pro- 
vided by the monitoring system is 
| potentially its most powerful capa- 
Activity 60% Ha bility, because by viewing trends in 
i | VSWR and output power, it is 
possible to identify performance 
degradation well before it results in 
a catastrophic failure. It also pro- 
vides a stored record of system per- 
formance over time, with each time 


| [ mn) period recorded along with the 
ff rd Bail A \ F pi measurement data for performance 
FM AT 60 AOR Aa As A: a] C40 MAL sp > 

| ’ verification purposes. 

585 569 SithanheT# 61° 625 639 662 730 744 In addition, the exported data can 


be analyzed with the many tools 
available in current spreadsheet 
programs. A good example, shown 
Figure 4. This histogram of measurement data from an actual base station, shows the CCH channel in Figure 4 above is this histogram 
and other channels, over five measurements periods. of transmit power measurement 

created in Microsoft Excel. The 
power level of each channel on each antenna 
is displayed over five measurement periods. 


Available A com lete Channel 317 (furthest right) is the CCH 
from channel and is always on. 
stock In this example, the power level of 


microcell analysis channels 88, 109, and 130 are about half that 


of the other channels. a situation that the 


service provider had not detected until the 
pac AGE... monitoring system was installed and the 


histogram was created. 


CHAMP ULTRA-LITE ; 
SIGNAL STRENGTH METER Summary 


The hand held Champ Ultra-Lite is convenient for finding indoor When there are so many choices in wire- 
RF “shadows” In 'wiretess systems, or for mobile studies to less communications products, brand loy- 
detect RF teakage and propagation coverage. Includes 


Dragonfly Battery Pack. alty sometimes takes a back seat to new 


Available frequencies; features, low monthly fees, and “a free 
a nie eg sng phone.” However. several studies of cellular 
ISM & ETACS customers have shown that, given a satisfac- 
tory level of system performance and cus- 
tomer service, subscribers will remain with 
their current service provider, even when ap- 
pealing new offers appear. 
The message here for every service pro- 
vider is that delivering good performance at 


DRAGONFLY cs le lah aly : sand 
BATTERY PACK Pre SPYDER 7" ery site is an essential component of over 
Allows >8 hours of 400mW STICK-UP all customer service. Remote monitoring 
continual operation. m = tools can go a long way toward ensuring that 
‘ TRANSMITTER | ; the transmit and receive sections of each 

A self-contained frequency agile signal source for “walk-about yee ; 5 ae % 
analysis & propagation studies.Includes Dragonfly Battery Pack. base station are delivering optimum 

performance. 
The Spyder, Champ Ultra-Lite and Dragonfly Battery Pack are 

just a few of many exceptional design solutions from B ERKELEY pT) 


Berkeley Varitronics. Call us today for more information: 


(732) 548-3737 / Fax: (732) 548-3404 VARITRONICS 


Internet: http://jwww.bvsystems.com 


E-mail: Info@bvsystems.com SYSTEMS 


Circle (12) on Fast Fact Card 
20 Mobile Radio Technology June 1998 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu. has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide. and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


ee MAdTTT TT 


repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


ex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yzesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 


Circle (21) on Fast Fact Card 


Communications 
Outsourcing 


to Utility 


Companies 


2? 


Utilities, driven 

by deregulation and 
rising operating costs, 
are a ready market 

for those communications 
service providers that can 


deliver interoperability and 


maintain reliable service 


for critical communications. 


By Marty Cayton 


Traditional private radio users include 
utilities such as municipal electrical compa- 
nies, co-ops and large companies. Their em- 
ployees are people who really need to com- 
municate, People who, when the “buck 
stops,” haye to be able to talk, We're talking 
critical, serious communications. 

What's happening in these markets? The 
utilities are deregulating. They are looking 
for ways to control costs, and they are out- 
sourcing a lot of what is not their core com- 
petency (generating and distributing electri- 
cal power, for example). “Core competency” 
is a significant term to utilities. It’s also im- 
portant to us, as entrepreneurs, who look for 
an opportunity to serve customers like this 
with our own core competency—communi- 
cations. Outsourcing and core competency 
are terms that chief operating officers in state 
and local governments and utilities are 
remembering. 

For a communications service provider, 


Cayton is vice president and general manager 


of Mobex, Fayetteville, NC. 
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marketing advanced network services to tra- 
ditionally private users such as utilities is a 
top-to-bottom effort. This effort to convince 
large utilities and public service agencies to 
relinquish private control of their communi- 
cations systems can be bolstered by several 
factors: 

Q the encouragement to outsource that 
potential customers are already receiving 
from public sector and management experts. 

O addressing, step-by-step, their perfor- 
mance, reliability and control concerns and 
how advanced networks are a solution, 

Q presentation of advanced network 
services as a professional operation, 


Outsourcing is managing 

For its October 1996 issue, Government 
and Technology magazine interviewed 200 
state and local officials about the future of 
information technology. 

“Outsourcing is not only here to stay, it 
is accelerating,” the magazine found, Of 
the officials interviewed, 66% indicated 
that they were already outsourcing part or 


LOOKS LIKE HE'S 
GOITEN AWAY FROM 


all of their information technology. 

Among public safety and service agen- 
cies, 70% had plans for outsourcing over the 
next two years. Why would they do this? 
The obvious first answer is to control costs, 
but there are other impelling issues, such as 
spectrum limits and the technology curve. 

Most respondents (88%) said outsourcing 
delivers access to skills and new technol- 
ogy. Public sector organizations are looking 
for ways to go into new technologies, and 
they do not always have the budget to do it 
themselves. Certainly, the taxpayers or 
ratepayers are not always willing to under- 
write the transition. 

The other opportunity is the privatized 
public service market. Large business and 
industrial (B/1) customers are merging and 
acquiring. They are looking for service pro- 
viders to handle the extra systems load that 
they acquire in these acquisitions, as well as 
to manage and integrate systems when the 
technology bases for the existing and 
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When the signal 
must get through 


Remember it’s 


Arctic cold. Jungle heat. Ocean brine, 


Regardless of environment, RF communication is 
always clear with a Celwave antenna. 


No one incorporates more performance-boosting 
design innovations. No one builds ‘em tougher. 


And no one dedicates more time and effort to 
quality control. Control so stringent that our base 
station antennas are quaranteed to be defect-free 
for a full five years or we repair or replace. 
No charge. No strings. 


not just an antenna, it’s a Celwave 


The Celwave line includes the world renowned 
Stationmaster® base station antennas, the workhorses 
of an industry. 


And it includes recent breakthroughs, like the 
remarkable Maximizer’ log periodic antennas for 
cellular, PCS and ESMR applications, with the 
highest front-to-back ratio in the industry and 
dramatic reductions in co-channel interference. 


.. the dynamic Penetrator* antennas, contributing 
high gain, heavy null fill, blanket coverage and 
reduced interference lo UHF wideband, mobile, 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC, 


cellular and paging systems... and the Celwave Smart 
System”, an analog cell site antenna subsystem that 
reduces interference, increases capacity, improves 
coverage and optimizes handoffs. 


Fact is, Celwave designs and manufactures a vast 
array of antennas for every application. Antennas 
built with care and delivered with pride. Because, no 
matter how hostile the environment, we know they'll 
perform extraordinarily well. For a long, long time. 


Celwave antennas, Tough equipment you can count 


on, anyplace! Free catalog on request. 


2 Ryan Road, Marlboro, NJ 07746-1899 + Phone: 1-800-CELWAVE + Outside U.S.: (602) 252-8058 + Fax (602) 417-2124 


1997 Radio Frequency Systems. Inc. 
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acquired systems differ. So, as entrepre- 
neurs, operators who provide advanced net- 
working should look for ways to fulfill that 
need by offering potential customers more 
productivity while maintaining the criticality 
of their systems. 


Advantages of advanced networks 
Utilities need extensive and complex ra- 

dio systems that can require as many as 20 

to 30 expensive sites. By creating econo- 


mies of scale and using infrastructure that 
might already be in place, communications 
providers can make these systems more 
affordable. 

Outsourcing also provides a bounded set 
of costs over a period of time. which is par- 
ticularly attractive to utilities that are trying 
to serve a deregulated market. 

Another advantage is immediate 
interoperability. For example, during Hurri- 
cane Fran, both the local utility co-op and the 


Model C-5110B 


Vega’s 5100 Series 


Compact, easily rack-mounted, 
ten-line/four-frequency radio control 
consoles provide instant PTT, timed mute, 
and other most-needed features. 
These tone-format consoles allow you 
to quickly select one or any combination 
of up to ten stations that are not already 
selected for TX / RX control, Instant PTT 
switches allow immediate response to 

a call on a particular “selected” or 
“unselected” line, without disturbing 

the programming of the "selected" 
simulcast group or line. 

The 5100 Series has the flexibility to 
accomodate most any multiline console 
requirements. Call or fax us today for full 
details on the 5100 Series consoles! 


Model C-5111 


HM Gua iH 


Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 


Telephone: (626) 442-0782 « 
Toll-Free: 800-877-1771 
Fax: (626) 444-1342 « FaxBack: 
(626) 444-2017 / 800-274-2017 
email: vega_signal@earthlink.net 
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county government were on our advanced 
network—and able to communicate with each 
other. Users will pay for that advantage. 

Loading requirements are also more eas- 
ily met if the customer brings channels to the 
deal. In some cases, the existing system may 
have two or three channels. and the provider 
and the customer can create a loading 
synergy. 

Advanced two-way networks are also 
more reliable than other commercial sys- 
tems. Cellular systems are not designed for 
critical users. The first thing that happens on 
acellular system when there is an emergency 
or a disaster is that it “busies up.” 

Another selling point is that an advanced 
network can be integrated with other sys- 
tems for wide-area connectivity. You can 
keep the cost of the infrastructure down, and 
you can provide switch access. A unique 
thing we offer to municipal customers on 
our system is to ie together their UHF and 
VHF systems, not on the same radio infra- 
structure, but by using the switch. A busi- 
ness case has to be made by the customers 
to request that service. but if theyre willing 
to pay for that interoperability, and for that 
connectivity, be willing to do that for them. 

p> The need to be in control — Control of 
the network can be addressed via contractual 
conference. Control is the issue that causes 
hesitancy in the private radio world: “If we 
can't control it, then we don’t want it.” The 
simplest counter to this argument is the 
concept of the telephone company. How 
many times do they pick up the landline 
phone and make a phone call? They don’t 
own it or control it, but they have the con- 
fidence that it will work. There has to be a 
level of confidence, and that’s the operator's 
job—to build that level of confidence with 
customers. But you can have an extra level 
of confidence by tying some elements into 
the contract. 

Closely allied with the idea of control are 
security issues. Don't wail to be asked: bring 
up issues of security, which can include 
encryption, restricted talk groups and equip- 
ment security as well. Define security re- 
quirements in your contractual negotiations, 
demonstrating your ability to tailor the sys- 
(em to the customer's needs. 

pe Additional benefits of advanced 
networking — You may want to encourage 
your utility customer to enter a strategic 
partnership with other public sector users. 
This can be an advantage not only from an 
interoperability standpoint, but it also cre- 
ates the possibility of taking channels and 
pooling them together. 

Outsourcing to an advanced network also 
helps utility customers avoid the technology 
curve: obsolescence of equipment before it 
is amoruzed. 

Advanced network operators also assume 


output diode 


low profile Fuse protection 


mosfet design 


| low noise ; 
E iste 


The ICT High Power Series power supplies are designed to operate at 100% continuous peak power and were built to take abuse. They 
feature a wide range, auto-adjusting input voltage of 9OVAC to 270VAC with power factor correction, internal voltage control and diode 
protected output. The 40, 60, and 80 Amp models are available in desktop, rackmount, LCD meter and rackmount with meter. ICT offers 
a complete selection of over 190 power conversion products. Get the power of ICT working for you and your customers. 
Amp Up with ICT. 


[ 


For great service, contact any of our distributors today. 
Visit our web site at: http://www.ict-power.com or call: (604)888-6304. 
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the load of compliance with FCC 
compliance. This is another area where the 
service provider has a competency. 

In short, advanced networking should be 
characterized as a complete package of com- 
munications management activities, tailored 
to whatever the customer wants. 


Presenting a professional image 
I have intentionally used the term 
“advanced networks” in this article. The term 


“specialized mobile radio” (SMR) is not 
attractive to al! potential customers, to some 
it connotes a traditional “plumber-type” two- 
way radio system. That outdated perception 
does not mean that from a marketing stand- 


point we stop serving our customer base of 


servicer users. But the image to project is 
advanced communications—advanced net- 
working for critical communications. 
Utility customers perceive their system 
features needs as high-tier. This is another 


Anything Other Than 
@ 
@ CommScope 


Isn't State of the Art 


Standard VSWR 
450 MHz - 800 MHz 1.20:1 
824 MHz - 960 MHz 1.10:1 
1800 MHz - 2000 MHz 1.10:1 
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reason not to characterize your system as 
“SMR.” Customers assume they will be 
sharing space with tradesmen and servicer 
users, not realizing that the system can be 
designed to be virtually their own system, 
with key features tailored to critical 
communications, 

Your ability to maintain the system and 
the user’s equipment is a key to confidence 
in your professionalism. Sales are impor- 
tant, but aftermarket service is critical for a 
long-term business relationship. This in- 
cludes monthly unit/asset account mainte- 
nance and management. 

It’s a hard, cold fact, but we’re selling use 
of these networks to the chief operating 
officers and the taxpayers, to the directors 
and the vice presidents; not necessarily to 
the person whose job might be displaced in 
some instances. However, the current sys- 
tem users and supervisors are definitely part 
of a lop-and-bottom selling process. [f you 
concentrate too much on one end, you're 
going to lose. Your employees have to be 
able to show the users your radio system 
and convince them that it is a good system 
and can protect their resources and concerns, 
but it has to be a top-down process. 

Your lobbying effort to get utility busi- 
ness can benefit from successful partnering 
experiences, case studies and testimonials 
from happy customers. Additionally, be- 
come visible in your business and profes- 
sional community. Promote critical business 
communications solutions in the high-tier 
market by educating B/L leaders. Get on the 
speaking circuit and discuss outsourcing 
with trade and professional groups. Deal 
with the movers and the shakers. Create a 
new enthusiasm for SMR—without using 
the name. 


Conclusion 

Advanced networking can provide criti- 
cal communications users with the experi- 
ence and capability of turnkey system de- 
sign, management and maintenance func- 
tions. These factors are necessary to muxi- 
mize their system’s value to the taxpayer/ 
rate payer/shareholder while simultaneously 
improving their level of operation during 
normal and critical usage. 

The conmimunications service providers 
have the experience, When utilities buy pri- 
vate systems, who do they go to? To the 
guys who have been maintaining them for 
years, They have the confidence in you al- 
ready. It gets down to bare economics of 
salisfying the ratepayer. taxpayer or share- 
holder. But cost savings are not worth a hill 
of beans unless you show them that you can 
control this network in a way that not just 
maintains their grade of service. but also 
improves it. 


It's Our 30th Anniversary. 
But, You Get the Gift! 


(all me and Save up to $2,000 on your next COM-120B or 1200 Super S Test Set 


Since 1968, IFR has provided your RF test solutions of 
choice. To celebrate, we are offering a 30-year anniversary 
special on our radio communications solutions for the land 
mobile industry: the COM-120B and the 1200 Super S. 


The deal is simple, take delivery of the COM-1208 or the 
1200 Super S by June 30, 1998, and we'll give you up to 
$2,000 worth of options, accessories or software. * 


Call toll free in North America, 1-800-835-2352 or 
316-522-4981 for our customers outside North America. , 
Be sure to ask for operator 30. j 


* Tho wil must ba shinped befare June 30, 1998 10 qualify 
for tho discount, Shis promotion excludes the ACS10 accessory. 
The $2,000 discount cannot be applied, in part or int whole, 
Jo the price of the unit. No credits con he issued for units shipped 
alter June 30,1998. Any back orders will be filled upon factory 
ty. 


TR 


IFR Americas, Inc. . , 
10200 West York Street, Wichita; Kansa 

316-522-4981 ® 1-800-835-2352" FAX 
www. ifrsys.com xe 
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Microwave path design: 


The basics 


Part 2 —This four-part primer on propagation-related basics, for those 
learning about microwave communications, continues with a discussion of 
path clearances and Fresnel zones. 


By Jeff Ashley 


In Part 1 of this series (WRT May), two 
of the basic propagation-related consider- 
ations in the microwave path design process 
were discussed: 

J determining whether a proposed path is 
“line-of-sight.” 

J evaluating path clearances with regard 
to refractive effects. 

Remaining fundamental design compo- 
nents to be discussed are: 

(4 evaluating path clearances with regard 
lo Fresnel zones. 

(4 considering path reflections. 

\ deriving a power budget and the fade 
margin. 

J path reliability. 

This article will briefly cover item three. 
path clearances and Fresnel zones. The re- 
maining items will be dealt with in the con- 


| 


x 


A 


OO ®, 
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cluding parts of this series. 


Evaluating path clearances—Fresnel 
zones 

If one were to look directly into the center 
beam of a microwave path (gazing directly 
into the dish), the Fresnel zones could be 
defined as an infinite number of circles cen- 
tered around the center beam, each having a 
larger radius than the previous one, as shown 
in Figure | below. The Fresnel zones get 
closer as they expand further away from the 
center. The radii of these zones reach a 
maximum at mid-path and diminish on ei- 
ther side of mid-path. 

From a side view of the path, as shown 
in Figure 2 on page 30, one can see the cre- 
ation of ellipsoids between path endpoints, 
centered around the main beam, Each ellipse 
represents the boundary of a particular 
Fresnel zone. 

Fresnel zones are numbered from the 


FIRST FRESNEL 
~ ZONE BOUNDARY 
SECOND FRESNEL 

_<"ZONE BOUNDARY 

= THIRD FRESNEL 

~ ZONE BOUNDARY 
‘FOURTH FRESNEL 
ZONE BOUNDARY 


Figure 1, Fresnel zones could be viewed as an infinite number of circles centered around the direct 
ray, each circle having a larger radius than the previous one. Fresnel zones get closer together 


as they expand out further from the center. 


center of the path out. The boundary of the 
first radius out from the center represents the 
first Fresnel zone, which contains all wave 
components whose distance traveled to the 
far-end is exactly 1/2 wavelength (A)greater 
than the direct ray, The boundary of the 
second radius out from the center represents 
the second Fresnel zone. which contains all 
wave components whose distance traveled 
to the far-end is exactly 1A greater than the 
direct ray. Each integer increase of Fresnel 
zone number represents an increase of 1/2 
to the distance traveled to reach the other end 
of the path. 

The equation that determines the radius of 
the first Fresnel zone (in feet) at any particu- 
lar distance along the path is: 


d, x d, 
[xD 


where 

F, = the first Fresnel zone radius (ft.). 

d, = distance (mi,) from one endpoint to the 
point being considered. 

PD = total path length (mi.). 

dy =D- dy. 


f= frequency (GHz). 


The radius of any Fresnel zone number 
can be calculated by the following equation 
once the radius of the first Fresnel zone has 
been determined: 


F,= Fan 


where #7 = the Fresnel] zone number being 
evaluated. 


When examining path profiles, if one 
wishes to know what Fresnel zone is repre- 
sented by a particular clearance (in feet), the 


Ashley is a communications technician in Los 
Angeles, 
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‘Introducing the 
CATS 76000. 

| The only remote 
| cell site antenna 
“monitor that lets 
You go through 
channels. 


_ There are many advantages worth reflecting 
on with the new CATS 76000. It provides you 

» with complete cell-site antenna monitoring 

q and pinpoints antenna feed line fault locations. 
| The CATS 76000 also provides the automatic 

. notification if VSWR exceeds user-defined 
alarm levels. 

E An even more convincing feature is its ability 
> to measure single-channel transmit power while 
3 multiple channels are in use. Operators can 

> identify problems they didn't know existed. No 
: } other system verifies and gives you the ability 
{ to adjust single-channel radio power in a real- 
q time operational environment. None. 

With the CATS 76000, you can diagnose 


problems before sending someone out to the 
-site. if a technician must visit a site, he'll go fully 
prepared to deal with the situation. 

What should you do after reading this com- 


a id pelling data? Channel your energies into finding 
out more about the CATS 76000. Call Narda today 


n a rd a at 516-231-1700. Or call our Faxback and ask 


___microwave-east___ for document 1118 at 1-800-4NARDANY. 
on(E) communications company 


©1998 L-3 Cammunications, Inc, it’s Narda to be precise. 
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following form comes in handy: 
0.6 FIRST FRESNEL ZONE 


FIRST FRESNEL ZONE —_ : deren IR ILD 
ESNEL ZONE resnel zone ——————— 
ig chic 721° x dy xd, 


THIRD FRESNEL ZONE 


In general, if the path is line-of-sight with 
adequate clearance, the loss in RF signal 
between one end’s transmitter and the other 
end’s receiver will merely be that of free 
space, as described by the equation: 


a aR. 


FSL (dB) = 96.6 + 20 logyy F +20 logio D 


OBSTRUCTION AT ODD (THIRD) FRESNEL ZONE where 

FSL (dB) = Free Space Loss (dB). 
F = Frequency (GHz). 

D= Distance (mi.). 


As indicated in Figure 3 on page 32, ifa 
path has less than 0.6 first Fresnel zone 
clearance, there will be more Joss than 
merely that of free space, even though a line- 
of-sight condition may exist. With odd 
Figure 2. The Fresnel zone radii decrease with distance from mid-path. The Fresnel zone boundaries Fresnel zone clearances something fess than 
are defined by ellipsoids around the direct ray. Here, a path obstruction is shown with third Fresnel _ [ree space losses may be realized, while with 
zone clearance. Because this is an odd Fresnel zone, signal energy reflected by the obstruction = ¢y¢7; Fresnel zone clearances losses may be 


surface will be in phase and will add with the energy from the direct ray as it arrives at the far- 


end receiver. How much energy is reflected depends on the coefficient of reflectivity of the ob- guile significant. This is bec ause of the phase 
structing surface. relationship between the direct and reflected 


Intelligent 
Power 
Management... 
.-hardware and software solutions 
for wireless devices, phones and radios; notebook. 


palmtop and desktop PC’s: handheld devices, 
PDA's, and portable electronics. 


Our patented Quick Saver* Intelligent Charge Solution 
ICS 17XX family of battery charge control 


ICs are unsurpassed in providing: Remote Comparator Display 


Highest level of charge acceptance * Control Your Voters from a Remote PC 
Consistent peak run time and standby time * Cuts Costly Maintenance Time 

* Finds Intermittent Problems Fast 

* Reduces Receiver Downtime 

Lower internal pressure buildup and temp rise * Logs Receiver Failures 

Greatly suppress the onset of capacity fade * Modular & Expandable 


Call or Write for our FREE System Planner! 


Greatly extended cell replacement life 


For the best power management solutions for MRT 


products, contact us at (610) 676-0188, or visit us on the Er Products Inc. 
internet at http://www.galaxypower.com, Land Mobile Radio Solutions 
1211 West Sharon Road, Cincinnati, Ohio 45240 
P.0. Box 890 » 2500 Eisenhower Avenue © Valley Forge, PA 19482-0890 {513)595-5900 
Ph: (610) 676-0188 © Fax: (610) 676-0189 Info@ctiproducts.com 
www.ctiproducts.com/landmobile 
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Use of cell phones for fleet communications is expensive. VERY expensive! RoameR One offers a unique 
solution at far less cost. With a RoameR One LM 2-way radio system, users get superior performance and 
advanced digital features — all without the high variable costs associated with cellular. 
Upgrade Your Customers to RoameR One Today! 


v Flat rate billing ¥ Unlimited usage ¥ No busy signals 
v Built-in data capability ¥ Dispatch and private unit-to-unit calling 


RoameR One :.: 


\Fe’ Fite ol for deta 
\" Excellent Dealer Opportunities 


A Company of Intek Global Corporation 
970 W. 190th Street * Torrance, CA 90502 * Phone: 800-306-7626 * FAX: 310-366-7712 © Email: info@roamerone.com 
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can affect this). If the reflective surface is 
located at the first Fresnel zone. the reflected 
signal will arrive at the receiver delayed by 
another 1/2A, fora total delay of 1A. Signals 
reaching the receive antenna are therefore in 
phase and additive. 

If the reflective surface is located at the 
boundary of the second Fresnel zone (which 
by definition, delays the signal by two 1/2 
wavelengths) the wavefront, when reflected, 
reaches the receiving antenna delayed by a 
total of 1.5A. This means it will be out of 
phase relative to the incident wavefront, and 
signals reaching the receiver will cancel to 
some extent. 

This effect repeats for each odd and even 
Fresnel zone, which explains the slight rises 
and very deep nulls in signal level for the 
even and odd Fresnel zone clearances (as 
shown in Figure 3). Raising one or both 
antennas is one method of altering the 
Fresnel zone clearance. As the clearance 
increases to higher order Fresnel zone num- 
bers, the intensity of this problem dimin- 
ishes because the magnitude of the coeffi- 
cient of reflection with regard to the reflect- 
ing surface diminishes. 

Paths are usually designed to meet spe- 
cific Fresnel zone clearance criteria for one 
or more values of K. “Heavy route” 


Figure 3. Deep fades result when out-of-phase reflected energy combines with the incident signal 
at the receiver, increasing the cancellation of the RF receive signal. 


signal at the receiving antenna. 
When the signal is reflected, it undergoes 
a 180° phase lag (equivalent to 1/2 delay) 


referenced to the incident wavefront. (Al- 
though, as will be mentioned in Part 3 of this 
series, wave polarization and grazing angle 


FEATURES: 


Lowloss 
Low Cost 
Custom labels 


FEATURES: 
5 watt power 
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High directivity 
RF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 


ane, domain reflectometry tests to be made 
1 


easily and inexpensively. There is no need to spend 
thousands of dollars ona dedicated antenna tester. 
Simply use the EAGLE bridge with your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


Sweptto 3.0GHz 
Rugged! 60Ib. pull 
Excellent return loss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: “Antenna and Feedline Measurements" 


Circle (16) on Fast Fact Card 


Mobile Radio Technolegy — June 1998 


MOBILE ANTENNAS 
25-960 MHz 


Down in Texas 
we know what 
mobile 
communication 
is all about... 


NMO Mount 
Magnetic Mount | 
Trunk-lip Mount 


VHF ® UHF 
800/900 MHz 
Low Band 
Cellular * Paging 
Mobile Dispatch * GSM 


...and 
HUSTLER 
has the right 3 

New-Tronics Antenna Corporation 
mobile antenna t One Newtronics Place 

. + Mineral Wells, Texas 76067 
for your project 
(940) 325-1386 Fax (940) 328-1409 

anywhere in the ros iia 


world. Circle No. 30 on Card. 


New Design For 
Low Band VHF Repeaters 


Low Band VHF 


® 
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\ SR. 


VHF/UHF/800/800 MHz 


A 
v4 
Pa op 


System 
Monitor 


i ; 
Aud. | VHF TX|VHF RX __RX 
Card 


Solves Your or Todevopeeniiibie J Problems 


If your organization uses a 
low band VHF system, an 
MT-3 Cross-Band Repeater 
from Daniels Electronics 
could be configured to allow 
you to talk with agencies 
using AM, FM, VHF, UHF, 
or 800/900 MHz equipment. 


Call Toll Free 1-800-664-4066 


43 Erie St. Victoria BC 
CANADA V8V 1P8 


U.S.A. Fax: (360) 738-2230 
Phone: (250) 382-8268 

Email: sales@danelec.com 
Web: http:/Awww.danelec.com 


Co= DANIELS°® 


ELECTRONICS LTD. 
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Interference Patrol 


Responsibility for controlling interference on shared channels lies first with radio users: 


ve Listen before you transmit on a shared 


channel, Learn how to disable the squelch 
to listen for other users. 


ve Use your call sign whenever you use the 


radio. 


ve If you use a scrambler for privacy on a 


shared channel, sign off “in the clear” so 
other users know you are finished. 


v« Have your radio serviced periodically to be 


sure it is on frequency. 


vs Keep communications brief to promote 


harmony with other users who share the 
channel. 


ze Use the minimum transmitter power and 


System operators: 


antenna height you need to cover your 
area, That might be less than the power 
and antenna height specified on your 
license. 


ve Post the name and 24-hour phone number of the site manager at the access 
point for each antenna site. 
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requirements dictate that there must be at least 
0.3 first Fresnel zone clearance when 
K = 2/3, and 1.0 first Fresnel zone clearance 
when K = 4/3, whichever is greater. “Light 
route” requirements dictate at least 0.6 first 
Fresnel zone clearance plus ten feet when 
K=1. 

Another important consideration here is 
what type of reflecting surface is being evalu- 
ated. In general, three categories of surfaces 
are defined, each with its own reflection 
coefficient: R = 0 (a sharp or “knife” edge), 
R= —0.3 (“average” roughness) and 
R = —1.0 (a smooth spherical surface). 
(The reflection coefficient will be described 
in more detail in the third article of this se- 
ries.) The type of surface makes a big dif- 
ference with regard to attenuation on the 
even Fresnel zone clearances because ob- 
structions with larger, smoother surface ar- 
eas reflect more energy. With more out-of- 
phase reflected energy combining with the 
incident signal at the receiver, greater can- 
cellation of RF receive signal will be real- 
ized, resulting in deep fades as shown in 
Figure 3. 

The next article in this series will briefly 
discuss path reflections, the power budget 
and the fade margin. 
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Back issues printed within the past 
two years can be ordered for $10 
each, postpaid. Call Intertec Publish- 
ing customer service at 800-441- 
0294. Issues printed more than two 
years ago and individual article pho- 
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publisher. Individual photocopies of 
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mation Store, 800-248-0360. 


Wire 


Yes, there are wires in wireless. 
Your customers don’t see 
them, but you know how 
important they are. Jumpers 
connect the antennas 
to the base station. The 
base station is filled 
with cables. 
Huber+Suhner is 
the world’s 
leading source 
for cable, 
cable 
assemblies 
and jumpers. 
We are also 
the world’s 
premier source 
for: antennas, 
tower mounted 
amplifiers, 
lightning protectors, 
power splitters, 
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connectors and adapters. 
We understand loss budgets! 


Solutions for 
a Wireless World! 
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Virginia agency speeds queries 
and dispatch with mobile data 


Multiple database queries, improved call response times and interserver 
messaging are enabled by a new combination of mobile data software and 
computer-aided dispatch equipment for public safety. 


By Don Nagle 


Most public safety mobile data users say 
their systems can perform some pretty amaz- 
ing feats, but an officer in the Manassas, 
VA, Police Department recently appre- 
hended a criminal using the department’s 
new mobile data system—without having 
to push.a button. 


“We had just started using the system,” 
explained Manassas Police Lt. Bill Spencer, 
“and one of our officers was just conduct- 


Nagle is director of Public Safety & Justice 


Systems for HTE, Lake Mary, FL. 
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ing a routine traffic stop. As soon as the 
suspect saw that the officer was going to put 
his drivers’ license information into a com- 
puter, he said, ‘Don’t bother, I’m wanted.’” 

That is just one of the numerous stories 
Spencer can tell about how Manassas’ new 
mobile data and computer-aided dispatch 
(CAD) system has caught many suspects 
who otherwise would have been released. 

“In fact, we turned on the system in two 


squad cars, and within four hours officers 
took a convicted felon off the streets, used 
state and federal database information to 
apprehend two out-of-state felons who oth- 
erwise would not have been caught, and 
recovered two stolen cars,” Spencer said. 


“Probably the biggest improvement for us 
is that we are now able to query multiple 
databases simultaneously,’ Spencer said. 
“The officer is now the end user, so that 
dispatchers don’t have to read the informa- 
tion back to the officer and risk security of 
the transmission and delays due to voice 
traffic or having to repeat information.” 

As a result, officers can respond to calls 
in 12 seconds, compared to the 10 minutes 
it used to take, Spencer said. 
They also quadrupled the num- 
ber of inquiries made per day to 
federal (NCIC/NLETS) and 
state databases. 

“A lot of officers may not 
have wanted to admit it; but they 
did not run as many tags through 
dispatch as they should have be- 
cause of voice.traffic. But with 
mobile data, it is ‘so easy,” said 
Spencer. “Now we are querying 
the state database 400 to 500 
times per day.” 


Software alliance 

Manassas was one of the first 
to benefit from an alliance 
formed last year between public 
sector software provider HTE 
and mobile data software pro- 
vider Software Corporation of 
America (SCA) to improve pub- 
lic safety software capabilities 
for law enforcement agencies 
nationwide. 

The CAD system provides 
hazard, pre-arrival and other in- 
formation and performs func- 
tions necessary for a modern 
police dispatch center, such as 
monitoring equipment and per- 
sonnel locations, matching the closest avail- 
able units for response to calls and tracking 
call status through to completion. The wire- 
less mobile data system provides a means 
for data to be sent or received without in- 
volving the central dispatcher. From 
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°1OHz - 3GHz Handheld Frequency Counter 

*Patented Digital Auto Filter and Auto Capture 

*16 segment signal strength bargraph 

*Multifunction counter with Period, Ratio, and Time Interval 
*.Ippm TCXO 

*<600uV @ 400MHz sensitivity 

*Built-in RS232 for datalogging 

*Built-in 800MHz high pass filter 


When it comes to the accuracy of your frequency counters, you cannot afford 
to look into a crystal ball for answers. The 3000A Plus w/TCXO and 8040 
w/OCXO provide the accuracy you require, al prices up to four times less than 
other frequency counters with similar specifications. Optoelectronics tre- 
quency counters, reliable solutions for your RF testing needs 


*!QHz - 3GHz Bench Frequency Counter 

*Patented Digital Auto Filter and Auto Capture 

*16 segment signal strength bargraph 

«Multifunction counter with Period, Ratio, and Time Interval 
*.02ppm OCXO ovenized timebase, <600uV sensitivity 
«AC/DC Coupling, external clock input 

*Built-in RS232 for datalogging 

*Built-in NiCads for portable operation 


KVG.O02ppm 

~<\s Ovenized timebase 
. 4 used in’ NATO 
Communication 
Receivers for mil- 
Hary operations. 
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MADE IN U.S.A 


nication transmission. Manassas ais uses reporting, a records management system nd 
CDPD so users who travel out of state can an: ‘optional Global Positioning System a 
access the system. PpIE $2 1 
“The: silent: and: Secure transmission isa and 


in-vehicle lan. comsaers, officers can use 


" ¢ar-to-car commu was not pos- 
sible before. Because-the software uses the 
government’ s Data Encryption Standard 
(DES), it supplies secure and silent commu- 


duced response time even more because, | 
law, we cannot respond to a Call while rea 
ing a computer,screen. With text-to-voic 
an officer can be en route to acall and list 
to the accurate details of the: Situation wit 


Tn early 1998, Manasset added imagit 
capabilities, so that when officers run 
record a mugshot will also appear, if ava 
able. At the same time, mobile data capabi 
ity was added to one of the four Harl 
Davidson motorcycles in the department 
fleet. 
“Th laptop i in the Harley uses a cD 


er NCIC ee 
greatly enhances those office field cap 
bilities,” Spencer said. 


Links to other Siete. % 

‘With the system, Manassas can also cc 
nect via interserver messaging over 
Internet to other agencies. Interserver me 
saging enables two or more message 
switches to send and receive messages 
tween th Servers. ie de partinett 5 


INNOVATIVE 
TECHNOLOGY FROM STiI-CO 


MORE NEW CHOICES IN MOBILE DISGUISED ANTENNA SYSTEMS 
NEW DUAL BAND BROADCAST LOOK-ALIKE ANTENNA SYSTEMS 


NEW MULTI-BAND TRANSIT ANTENNAS, DESIGNED FOR AVL FLEET 
MANAGEMENT SYSTEMS 


COMPACT, READY TO USE FIELD DEPLOYABLE ANTENNA SYSTEMS 
ONE COMPLETE SYSTEM, ONE LOW PRICE 
CALL US TODAY FOR MORE INFORMATION 
FOR QUALITY ANTENNA SOLUTIONS, BUY STI-CO! of the 
—— messaging tae also been i 


STI-CO INDUSTRIES INC. 11 COBHAM DRIVE ORCHARD PARK, NY 14127 ed for the Peo! artmer 
(716) 662-2680 (fax) 662 5150 e-mail: salesmkt@disguiseguys.com www. sti-co.com eps aetna AZ, Polite Dep -. 


“The largest agency ‘using interserver me: 
saging was also among. ‘the first to tak 
adyantage of the HTE-SCA alliance: 
Valley Emergency Communication Cent 
(VECC) in Murray, Utah. A consortium. 
16 public safety agencies, VECC is th 
nation’s largest, multijurisdictional, int 
grated public safety telecommunication 
network. In addition to the core agencies, a 
other law enforcement. entities in the | 
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What a Patriot Radio 
Looks Like to a Smart Dealer 


Seven reasons why Patriot Dealers 
see things a little differently... 


1. Patriot radios are delivered out of inventory. Delivery from stock means 
your customers get radios when they need them and you get sales. 


2. Patriot is reliable—out of the box. Ritron’s commitment to 
aggressive Quality Control ensures 100% in-spec operation from 
the minute a Patriot comes out of the box. 


3. Patriot dealers aren’t weighed down with unwanted inventory. 
There is no stocking requirement for a Patriot dealer—your money 
is only spent on inventory that you need now. 


4. Patriot dealers can choose exactly what they need from 
the Patriot line—one or one thousand, buy just what 
you need. 


5. Patriot is made in the USA. When you call 
for help you are talking directly to the 
manufacturer. Answers are definitive and 
come from the very engineers who 
designed the radios. 


6. Patriot dealers get comprehensive 
marketing support through Ritron’s 
Dealer Support Program. 


7. Patriot means portables, but it also 
means mobiles and repeaters 
covering Low Band, VHF and 
UHF. You can find everything 
you need in the Patriot line. 


See what the smart dealers see, call Ritron right now at 


1-800-USA-1-USA ext.122 


(1-800-872-1872 ext.122 ) 
for a free Patriot Dealer Introduction Kit. 


PATRIOT. 


BY RITRON 


Ritron, Inc. « 505 West Carmel Drive ¢ Carmel, IN 46032 
(317) 846-1201 ¢ Fax (317) 846-4978 * www.ritron.com 
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Product/services 


The following pages 
contain mobile radio, 
paging, cellular products 
and services of advertis- 
ers in this issue. Informa- 
tion is provided by the 
advertisers. For more 
information on these 
products, circle the 
corresponding Fast Fact 
number found on the 
card on page 97, or 
contact the advertiser 
directly. Also, refer to the 
Advertiser Index on page 
96 for the page reference 
to the company’s 

advertisement. 


Springless antenna 


Antenna Spe- 
cialists has intro- 
duced a springless 
option to its Mosaic 
LMR vehicular an- 
tenna line. provid- 
ing a cost-effective 
alternative for less 
rugged operating 
environments, 
Available in VHF 
(3dB gain) or UHF 
(3dB and 5dB gain) 
with various mount- 
ing options, all Mo- 
saic antennas fea- 
ture interchange- 
able, modular com- 
ponents for user flexibility. 

Circle (303) on Fast Fact Card 


Mini CTCSS encoder 


The SS-64 DIP-switch programmable 
encoder from Communications 
Specialists contains all 38 standard 
and 26 non-standard EJA tones from 
33hlz to 254.1Hz and has reverse 
burst. Dimensions are 0.66" 1.08" 
* .21” to fit inside most hand-helds, 
and il carries a five-year warranty 
800-854-0547 
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showcase 


Battery conditioner 


AdvanceTec 
Industries’ 
Pulse Ana- 
lyzer condi- 
tioner is multi- 
functional and 
simple to oper- 
ate. No pro- 
gramming is 
needed. and there are no buttons to 
press. The battery can be placed on 
the conditioner, and a programmed 
discharge of the battery is followed 
by a rapid charge and condition. The 
unit will also analyze the battery and 
display its capacity on the digital 
diplay. 
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Console software 


Avtec’s 

DSPatch 

and DS- 

Patch 32 

console 

systems 

are now 

available 

with new 

and en- 

hanced features. Release 3.1 fea- 

tures include caller 1D supporting class 

features, calling number delivery and 

calling name delivery; optional Win- 

dows NT GUI on a per-position basis 

and Windows NT screen builder that 

allows drag-and-drop editing. On-line 

manuals are also available on 
CD-ROM. 

Circle (304) on Fast Fact Card 


Cell Reach” 


from 


CommScope’ 


1°/s" cable 


CommScope introduces a 1°/s" 
Cell Reach cable. This cable matches 
the performance of 2!/a” corrugated 
cables. The cable is lightweight, has 
consistent termination and includes a 
10-year warranty {including water 
migration). The cable is suitable for 
most wireless installations. 
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Impedance analyzer 


The CIA-HF 
hand-held com- 
plex impedance 
analyzer from 
AEA can tune, 
test and design 
antennas or any 
tuned circuits in 
the 400kHz to 
54MHz fre- 
quency range. 
The analyzer of- 
fers graphic and 

digital displays of SWR. vector or 
absolute impedance, resistance, re- 
actance and de voltage. It instanta- 
neously determines the Q factor or 
bandwidth between any selectable 
SWR points. 

Circle (302) on Fast Fact Card 


Hand-held receiver 


The Mongoose 
from Berkeley 
Varitronics Sys- 
tems is a light- 
weight. hand-held 
receiver that is 
suitable for quick, 
indoor sweeps by 
propagators. It 
weighs less than 
five pounds with 
the rechargeable 
NiCd battery. The 
internal memory 
stores signal 
strength that can 
be output to a PC with a serial cable. 
Audio can be heard through the head- 
phone jack or the internal speakers. 
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Repeater tone panel 


Connect Systems’ single user 
repeater tone panel is available as a 
desktop or as a 19" rack mount 
configuration. Model 8300 includes 
a dial-up paging terminal with speed 
caller. 154 selectable CTCSS/DCS 
codes, telephone interconnect with 
last number redial and 99 speed-dial 
memories. 
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ANI encoder 


Control 

Signal in- 

troduces 

the ID-12 

ANI en- 

coder, 

which fea- 

tures the 

Motorola 

MDC - 

1200 format. The encoder includes 

leading and trailing ID, emergency 

and time-out timer. The ID-12 is small 

(.59"<.65".12") and works in any 

radio. A field programmer or factory 

programming are available. Call 
800-521-2203, 
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Antenna catalog 


Dapa Communications’ 1998/ 
1999 Catalog includes base station 
antennas covering the 806MHz- 
960MHz and 1,710MHz-1.990 
MHz frequency ranges. See Dapa’s 
Web site at www.dapacom.com. 
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Mobile LAN hub 


The Dataradio Mobilmux is now 
available at a lower price. The 
Mobilmux has four intelligent serial 
ports that communicate with 
Dataradio’s MRM. The Mobilmux 
acts as the hub for a mobile LAN. 
This allows users to send and receive 
data from multiple in-vehicle devices. 
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Transmitter steering, 
voter control systems 


I 

Products’ 

transmitler 

steering 

gives wide- 

area cov- 

erage at 

lower cost 

than simul- 

cast and 

saves the cost of system ugrades. The 

remote comparator display monitor- 

ing and contro] saves maintenance 

time and money. See CTI Products’ 

Web site at www.ctiproducts.com or 
call 513-595-5900. 
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Base stations, repeaters 


Daniels Electronics manufac- 
tures base stations, repeaters and 
transportable radio systems for land- 
mobile, marine station and ground- 
to-air communications. These can be 
configured for two-way voice, paging. 
data, crossband and trunking appli- 
cations from 29MHz-960MHz 


www.danelec.com 


Direction-finding system 


Doppler 
Systems’ 
6000/6100 
series radio 
direction-find- 
ing systems 
provide an ac- 
curacy of 2° 
over the oper- 
ating range of 
125MHz to 
1,.000MHz. 
Included soit- 
ware facilitates data acquisition from 
multiple sites and provides real-time 
triangulation of signal source locations 
on digital maps. Call 602-488-9755 
or visit the Web = site at 
www.dopsys.com. 
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CELLULAR/PAGING PROTECTION 


THE 
INDUSTRY'S 
SEINEST 
LIGHTNING 
PROTECTION 
PRODUCTS 


CS 
SERIES# 


800 MHz to 1.0 GHz Frequency Range 


dc Blocked 


Low VSWR and Insertion Loss 


Maintenance Free 


Industry's Best RF Performance 


Fully Weatherized Housing 


PolyPhaser’ 


ORPORATIO 
A SmitHs INDusTRIES COMPANY 


eeeeete 


P.O. Box 9000, Minden « Nevada 89423-9000 USA 
Tel (800) 325-7170 (702) 782-2511 
Fax (702) 782-4476 » www polyphaser.com 
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Trunking system 


EMR offers in- 
tegrated com- 
biner/amplifier 
systems for trunk- 
ing applications, 
including model 
65552/7C ~UHF 
combiner and 
model HUHF 
400-70HRI am- 
plifiers. The sys- 
tems feature 
20W in, 70W out 
FM continuous, 
and 13.6Vdc 
operation. 

Call 800-796- 
2875 or 602- 
581-2875. 
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Lightning protectors 


Huber + Suhner gas lightning pro- 
tectors are coaxial feedthroughs for 
wall mounting, with a gas capsule in- 
serted between the inner and outer 
conductor. The surge protection cap- 
sule allows for quick checking or re- 
placement in the event of damage. 
Versions are available with high-pass 
filters for voltage resistance, 
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2.4GHz data antennas 


Maxrad 
has _ intro- 
duced a com- 
plete line of 
2.4GHz ISM 
wireless data 
antennas 
that oper- 
ate in the 
2,400MHz- 
2,483.5MHz 
frequency 
band. The 
line includes 
parabolic re- 

flector and yagi antennas for point-to- 
point and wireless bridge applications, 
as well as omni-directional site, mo- 
bile and portable antennas. 
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Battery charger 


Quicksaver ICS17XX ICs from 
Galaxy Power provide peak charge 
acceptance, extend the replacement 
life of battery packs and suppress ca- 
pacity fade. The units have patented 
algorithms, an on-chip 13 bit analog 
to digital converter, a 16-bit RISC pro- 
cessor, nine selectable rates, safety 
backups and an accessible clock. 
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Distributor 


Hutton Communications cus- 
tomers may now place their orders 
through the Internet 24 hours a day. 
Established customers can place or- 
ders with their respective branches 
through the Hutton Web site. 

www. huttoncom.com 
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Product selection guide 


Marketronics’ new catalog con- 
tains an extensive variety of wireless 
communications equipment. The 
catalog contains products from anten- 
nas to towers in 432 pages. More 
than 120 manufacturers are repre- 
sented in the guide. 
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Tower site monitoring 


Hark 
Tower Sys- 
tems manu- 
factures 
tower site 
monitoring 
and card ac- 
cess equip- 
ment. The 
TSM2000 
can be applied to virtually any type of 
site and provides the owner and man- 
ager with an alarm reporting platform 
that can be optioned to control entry 
to buildings, monitor existing light 
control equipment and provide one 
point for reporting site alarms and 
conditions. 
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Power converter 


The ICT 10A, 24Vde-12Vde in- 
dustrial power converter (Model 
#1CT2412-10A) is designed for a 
harsh industrial environment. It fea- 
tures vibration and moisture resis- 
tance, no internal wiring, easy access 
mounting holes, a terminal block 
connector, current limiting, overvolt- 
age protection and a high surge ca- 
pacity. The 24-12 industrial power 
series is available in models ranging 
from 2.5A-40A. 
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400MHz, 900MHz radios 


Microwave Data Systems’ 
wireless products meet the needs of 
multiple address and point-to-point 
communications systems. Products 
include 400MHz, 900MHz, 1.4GHz 
and 2.4GHz radios with networking 
capabilities and designs using 
spread-spectrum and digital signal 
processing (DSP) technology. 
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Battery charger 


Newmar's 
Phase Three 
charger fea- 
tures three- 
phase smart 
charging for 
rapid recov- 
ery, as well 
as a selector 
switch to set 
proper float 
and_ charge 
voltages for ei- 
ther gel cell or wet lead-acid batteries. 
Temperature compensation fine- 
tunes output voltage for optimum 
charging even in extreme high- 
or low-temperature battery 
environments. 
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Test receiver with LTR 


Optoelec- 

tronics’ Xplorer 

test receiver is a 

portable, hand- 

held instrument 

suitable for test- 

ing two-way ra- 

dios. Lock onto a 

signal from 
30MHz-2GHz 

in less than a sec- 

ond, display the 

frequency, de- 

modulate the FM 

audio and de- 

c= code and display 
iim | CTCSS, DCS, 
LTR and DTMP. 
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Mobile radio 


The new ADI AX-99 by Premier 
Communications is a 25W, MIL- 
SPEC conventional mobile radio. 
The AX-99 is capable of both half- 
duplex and full-duplex in-band opera- 
tion, making operation as an in-house 
repeater system, or as a high-speed 
data radio possible. 
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Multifunction DTMF 
encoder/decoder 


Norcomm’s 

NC4000 con- 

trols multiple 

remote opera- 

tions with sta- 

tus verification 

reporting of 

both input and 

output active 

functions. It 

decodes all 16 standard DTMF char- 

acters, has an address length of one 

to eight digits and includes E7PROM 
memory for nonvolatile storage. 

12438 Loma Rica #1 
Grass Valley, CA 95945 
916-477-8400 
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Frequency recorder 


The Super Scout frequency re- 
corder from Optoelectronics now 
interfaces to the IFR COM-120B and 
IFR 1200 with serial ports for reac- 
tion tune. The Super Scout locks onto 
a signal from 10MHz-1.4GHz in less 
than a second and automatically 
tunes the service monitor to that fre- 
quency, saving time on setting up the 
service monitor. 
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Trunking UHF repeaters 


The RRX repeater frorn Ritron is 
designed specifically for trunking 
applications. It has an interface con- 
nector to trunking controllers and 
includes transmit modulation band- 
width, allowing trunking data to pass 
through cleanly without any distor- 
tion. It can drive a 100W amplifier 
with 6W of input and function at con- 
tinuous duty. The RRX operates at 
110/220Vac power or 12Vdc. It 
will trickle charge a back-up battery 
and cutover in the event of a power 
failure, 
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The new 


ULTRA-COM 
NT 


Windows 
NT-Based 


Radio Baal System 


a =o 
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Moducom's new Windows- 
based ULTRA-COM NT is the 
only communications worksta- 
tion that lets you design screens 
and set operating parameters 
with no changes to software and 
with no reprogramming costs, 
using MODUCOM's exclusive 
Screenmaker and Customizer 
programs. 

Now, the new MEDIC diagnos- 

tic program analyzes the status 
and performance of the hard- 
ware and software in the system 
and recommends corrective ac- 
tion if required. 
The ULTRA-COM NT's design, 
whether stand-alone or as part 
of a multi-position system, takes 
advantage of the latest ad- 
vances in communications tech- 
nology. 


Moducom Windows NT-based dispatch 
consoles, are designed for today's 
emergency communications 
requirements, and for the future, 
Write, phone or fax for detailed 
literature 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 


13309 Saticoy St. 
No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
www.MODUCOM.COM 
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Encryption products 


Selectone’s “family” of encryption 
products offers the two-way radio in- 
dustry an opportunity to secure their 
voice transmissions starting with the 
ST-20B Inversion Scrambler. to the 
mid-range ST-25B Digital Rolling 
Code Scrambler, and completing the 
scenario with the Time Domain En- 
cryption device, the ST-50 series. 
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Yagi antennas 


New rugged 2.4GHZ yagi anten- 
nas from Telewave offer 12dBd or 
15dBd gain and 250W power han- 
dling. Txylan coating and internal 
feedline eliminate corrosion. Appli- 
cations include wireless LAN and 
PCS systems, Call Telewave at 
1-800-331-3396 or 650-968- 
4400 for more information. 
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Desktop control console 


The model C-6024 from Vega of 
fers ease of use with its touchscreen 
and independent switches for line se- 
lection and instant PTT. The micro- 
processor-based, multiline, multi 
format, radio console handles as 
many as 24 lines. 
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Digital trunking system 


SmarTrunk Il from SmarTrunk 
Systems is a world-standard decen- 
tralized radio trunking protocol for use 
with frequencies below SOOMHz. The 
system consists of a trunking controller 
that interfaces to a full-duplex base 
station or repeater and a mobile logic 
board installed inside a mobile or por- 
table radio. The system allows 
trunking of as many as 16 channels 
for both dispatch and radiotelephone 
applications. Some features of the sys- 
tem include; channel privacy: selective 
calling. group call. all call: mobile 
monitors before transmitting. 
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Distributor 


TESSCO 

is the “Total 

Source™ 

supplier of 

equipment 

and supplies 

for the wire- 

less commu 

nications in 

dustry. The 

product offering includes more than 

17.000 products from 275 vendors 

TESSCO offers simplicity, competi- 

tive pricing and low procurement 

cost. Contact TESSCO at 800-472- 

7373 for a complimentary copy of 
the 1998 Buyers Guide. 
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Land mobile transceiver 


Vertex Radio Communica- 
tions’ compact VX-2000 land mo 
bile series transceivers include two 
models: the 40-channel version with 
scanning and priority and a front-fac 
ing speaker. and the four-channel 
non-scanning version. Both have 
LEDs, CTCSS and DCS encode/de- 
code. a built-in DB-9 connector for 
accessory/data applications and ra 
dio-to-radio cloning. 
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Low-band transit antennas 


STI-CO Industries introduces 
new low-band. low-profile transit an- 
tennas in rugged cast aluminum and 
radome models, The LP-1-30/50 
octagonal unit has a 30MHz-50MHz 
frequency range. a bandwidth of 
about 100kHz. and power rating of 
300W., It is 6” high and about 20" 
across flats. 
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Rackmount UPS system 


Tripp Lite’s Smartpro rackmount 
uninterruptible power supply (UPS) 
system is an intelligent. LAN-ready 
system for advanced network power 
management. The 700VA to 
3.000VA models keep critical phone 
systems up and running. The system 
includes automatic brownout and ov- 
ervoltage correction and PowerAlert 
software on CD-ROM, SNMP agent 
and complete cabling. 
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Digital radio remote 


Zetron's model Z370 digital ra- 
dio remote provides remote control 
of a Motorola Iden multiservice radio. 
All functions of the IDEN handset are 
found on the remote. The 2370 also 
provides a secure key that lets an op- 
erator temporarily disable parallel 
remotes for a private conversation 
with a radio user. 

Circle (337) on Fast Fact Card 


_No Compromises Required 
with Andrew & Hutton! 


(4 
~g Calgar 
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séartiey | \ y. Toronto — é 


Woy compromise with other brands of ees cable? With imitators galore, Andrew HELIAX® 
remains the first choice of wireless communications carriers, dealers, system operators, and tower contractors 
throughout the world. 


Now Hutton makes it easier for you to get fast, economical delivery of Andrew HELIAX® 
cable, antennas, and accessories. Our 8 strategically located warehouses can deliver 
Andrew products on-time to multiple tower sites to 


meet your rigid construction schedules. And KH U T TO N 

because most of our U.S. warehouses are co- - The 
located with Andrew warehouses, we have access ere 
to a deep inventory of Andrew products. hoice 


anil 


There’s no reason to compromise with another Distributiorr 


supplier of cable! Choose Andrew and Hutton for all ee | a ia 
your cable requirements. 


Atlanta Calgary Chicago Dallas Denver Harrisburg Seattle Toronto 
800-741-3811 800-463-4793 800-435-9313 800-442-3811 800-726-6245 800-759-3031 800-426-2964 800-265-8685 
Fax 770-963-7796 Fax 888-312-4444 Fax 800-284-4934 Fax 972-417-0260 Fax 903-371-5690 Fax 717-763-9144 Fax 425-485-5548 Fax 800-265-9414 
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Technically speaking 


(continued from page 8) 


of causing receiver desense; intermod 
becomes a greater possibility. 

In Figure 5 on page 48, the amplifier is 
placed before the crystal filter, Assume 
that the frequency relationship between 
two signals (A and 8) and the receiver 
frequency is such that 2A — B is equal to 
the receiver frequency. Again, the ampli- 
fier has a gain of 15dB and a third-order 
intercept point of +30dBm. If signal A is 
at OdBm and signal B is at —-20dBm at the 
amplifier input, then the third-order 
intermod signal (2A — B) at the amplifier 
output will be —80dBm. The insertion loss 
of the crystal filter (8dB) would put the 
intermod signal at —88dBm at the receiver 
input. This would certainly cause destruc- 
live interference. 

In Figure 6 on page 48 the position of 
the amplifier and crystal filter has been re- 
versed. Now, with the filter preceding the 
amplifier, the levels of signals A and B are 
much reduced by the selectivity of the fil- 
ter, Assuming a 60dB reduction, signal A 
is now at —60dBm and signal B is at 
—80dBm at the amplifier input. Now, the 
intermod signal (2A — B) is at —-260dBm 
at the receiver input. 
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Figure 3. A receiver chain with a crystal filter preceding the preamplifier. The system noise 
figure is shown for different levels of antenna noise figure. Antenna noise figure is determined 
by the level of ambient site noise. 
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Figure 4. A receiver chain with a preamplifier preceding the crystal filter. The system nolse 
figure is shown for different levels of antenna noise figure. Antenna noise figure is determined 
by the level of ambient site noise. 


ALL THE COMMUNICATION EQUIPMENT 


YOU NEED... 


IN ONE CATALOG! 


For over 20 years, Marketronics has provided you with quality com- 


munication equipment at very competitive prices. Now, we bring 
you our NEW Product Selection Guide. It’s packed with cutting 


® More than 10,000 items 


edge products from many new manufacturers as well as expanded 


offerings of existing product lines. 


® Over 120 Manufacturers 


When you select Marketronics as your provider, you’re guaranteed 


to receive quality equipment, excellent service, and great prices! 


® Lowest Total Cost 


Contact us today to request your FREE copy of our catalog and also 
to learn how you can start saving money today! 


« tel: 
« fax: 954 846 1672 


¢ email: sales@marketronics.com 


VISIT OUR ONLINE CATALOG - www.marketronics.com 


800 845 1230 or 954 846 1011 


@ 
i g 


CORPORATION 


PLEASE DROP BY BOOTH #1308 AT IWCE 


World's Leading Distributor of Quality Telecommunication Equipment 


June 1998 
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Control} of 
@ Base Stations 


You can now control up to four base 
stations froma single, compact, 
attractive desktop instrument. 

Zetron's Digital Tone 
Remotes are the preferred 
radio controllers for all critical 
applications. 

Versatility is maximized 
with a built-in paging encoder 
and a PC-programmable 
feature set. Ease-of-use is 
guaranteed by a text display 
that shows the formal name 
(“Police,’ “Ambulance,” “Line 
Crew,’ etc.) for every 
frequency or pager code 
entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is 
backed up by the industry's 
best warranty and technical support. 

If you are in the business of supporting critical 
communications, call Zetron today for more 
information on the Model 284 Tone Remote. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 
Phone: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 


- 


,, MEDIC ONE =” 


Circle (33) on Fast Fact Card 


Obviously, such a low-level intermod 
signal could do no harm. 


A=0dB “Te Summary 
————>| PREAMP XTAL FILTER - RECEIVER From this discussion, it is apparent that 
B= —20dB A f- f noise and interference levels must be taken 


y, 7 into account when designing the receiver 

2A— B= —80dBm 2A — B= —88dBm system chain. The arrangement that will 

produce the best system noise figure may 

not be practical in the presence of certain 

interfering signals. Usually, when a crys- 

Figure 5. With the preamp preceding the crystal filter, the third-order Intermod signal (24— 8) tal filter is needed, the site is already 

Is at —88dBm at the receiver input. This will certainly cause harmful interference to the desired heavily laden with noise and interfering 

signal. signals. If this is the case, there are fewer 

choices in the design of the receiver chain. 

Although the crystal filter referenced 

here had an insertion loss of 8dB, there are 

crystal filters available with less insertion 

loss. Generally speaking, the lower the 

A= 0dB. A = —~60dBm insertion loss, the fewer the number of 

poles in the filter. And, the fewer the num- 

B= —20dB B = —80dBm Se: ber of poles, the poorer the selectivity. Do 

not rule out a crystal filter based simply on 

the insertion loss. Study the entire receiver 

chain on the basis of system noise figure, 

taking into account the ambient site noise 
or antenna noise figure. 


2A — B= —260dBm 


Figure 6. With the crystal filter preceding the preamp, the third-order intermod signal (2A — B) Until next time—stay tuned! 
is at ~260dBm at the receiver Input. At such a low level, this intermod signal will never cause om, 
a problem, 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


f 


Need Remotes? 


® Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 
DC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


leather Radic 


W ss 
*Aterunt  & 


pol 


1186 Commerce Drives Richardson, TX 75081 


(972) 437-5320 # (800) 869-9128 *Fax (972) 437-5360 Wis honernes5 48 Ad 8:8P40¢~D.b77-308 
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Data Telemetry Products 


from 


Microwave Data Systems 


MDS 9710 
MDS 4710 
MDS 24810 


New DSP Wireless Data Transceivers 
e 900/400 MHz Licensed Models are 
Inter-Operable with Existing MDS Product Families 
e 2.4 GHz License-Free Radio 
e Enhanced Radio Functions 


New Radio Network Interface 
e Network Connectivity to Old and New MDS Systems 
e Protocol Support for DNP 3.0, MODBUS and UCA 
e Radio Diagnostics Data Available for: 
Host SCADA Systems 
MDS InSite™ Software 
From Anywhere in the Wide Area Network (WAN) 


CALIFORNIA | MICROWAVE 
MICROWAVE SYSTEMS 
Microwave Data Systems + 175 Science Parkway + Rochester, New York 14620 U.S.A. 
Sales & Customer Support: (716) 242-9600 FAX-—All Services: (716) 242-9620 
See us at UTC Telecom ’98 Booth #907 
For complete product information, visit MDS at www.microwavedata.com 
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Kennard’s TIN star 
By Robert H. Schwaninger Jr. 


If you love spin doctors, P.R. flacks and 
marketing guys who talk about “the vision 
thing,” the FCC “hears” you. In what might 
be a new effort to inform the public, the 
commission released a “news” item titled 
“Press Statement of Chairman William E. 
Kennard Regarding April 2, 1998, Commis- 
sion Meeting.” 

These 2.2 pages of regulatory hand hold- 
ing are a curious pronouncement from the 
crowned head of the agency. That it was a 
“press statement” made it all the more curi- 
ous. I mean, did Bill Kennard really expect 
this document to make the Associated Press 
wire? Given its heading, I thought it might be 
worth a read. 

In the first two “graphs” (We news guys 
say “graphs” instead of “paragraphs.”), the 
Chairman tells us that the April 2 meeting 
was in keeping with his “deregulatory thrust.” 
Great! Action verbs! All good press releases 
have action verbs in the copy to make an 
otherwise adenoidally droning topic sound 
like a Disney vacation, 

Next, Kennard tells us that the agency is 
streamlining and deregulating via electronic 
filing. 1 note that the topic, electronic filing, 
does not appear until the fourth graph. In the 
parlance of the biz, Chairman Kennard’s 
press agent has “buried the lead.” Having 
read the Notice of Proposed Rule Making 
regarding the Universal Licensing System, 
one might suggest that the entire idea be 


buried until the agency can handle some of 


the daunting questions surrounding its pro- 
posed forced use. 


Schwaninger, MRT's regulatory consultant, ts 
a partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a mem- 
ber of the Radio Club of America. 


*)|TelePath 


Commercial Communication Equipment 


Thousands of NEW and Reconditianed Mabiles, 
Bases, Repeaters, Portables, Pagers. 
We Take Trade-in Equipment. 


1-800-292-1700 


California Customers Call 1-510-656-5600 


According to the NPRM, the FCC wishes 
to impose, mandate and otherwise force each 
and every licensee to employ the Internet, a 
computer, a modem, a scanner, telephone 
service, and sophisticated software for the 
purpose of filing for a “base and five.” That 
includes applications filed either by AT&T Wire- 
less or by Chucky’s Towing Service. All of us are 
supposed to be ready to join this electronic revo- 
lution on Jan. 1, 1999, 

A rough estimate of the cost of obtaining 
the electronic gear to handle the task is about 
$3,500. If you want to print anything out, add 
another $500. If you want to check the status 
of your application, add another $2.30 per 
minute for the FCC’s on-line status service. 
Stated another way, the FCC just proposed 
to add a market entry fee of about $5,000 (or 


Radio Equipment, 
Reconditioned Test 
Equipment, 
Wattmeters, Tone and 
Signaling Equipment, 
Batteries and Battery 
Conditioners, Carrying 


Cases, Power 
Supplies, Antennas, 
Amplifiers, Duplexers 
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IWAN 


ILLUSTRATION BY JOHN HAYES 


about the price of two upfront payments for 
any FCC auction). 

The FCC licensing records show that there 
are more than 3 million licensees across the 
country. Assuming that half of the licensees 
have joined the “cyber age,” the other half 
will create some wonderful demand for per- 
sonal computer products and telephone ser- 
vice, if the FCC’s digital filing becomes law. 
That's about $6 billion for the likes of IBM, 
Dell, Digital and—let’s not forget—Mr. 
Gates. So, for a low discount price equal to 
the cost of a handful of stealth bombers, we, 
the public, can join together to rescue FCC 
personnel from the heartbreak of paper cuts. 


The TIN-plated solution 

Although the FCC’s recent collection of 
taxpayer identification numbers (TIN) has 
been an exercise in silliness, with licensees 
asked to produce the information repeatedly 
for each station, call sign and deduction on 
their Schedule C, further use of those num- 
bers may get even sillier. The agency pro- 
poses that entering a TIN number be consid- 
ered equivalent to writing a signature. Huh? 
Try signing your mortgage with your social 
security number. 

[can't help fantasizing about an FCC hear- 
ing involving the authenticity of documents 
with TIN signatures: 

(Prosecutor) “So, you admit that your 
TIN number is 440-93-4559?! And, 
therefore, you filed this request for can- 
cellation of your 12 cellular licenses 


A Product Line You Can Bank On! 


LTR® LT-4200 For LTR" dispatch operation. Also serves as 
C i TT validator for other brands of controllers on the LTR” bus. 
nr 
0 0 ers LT-4900 For LTR® dispatch & interconnect operation. 
For all UHF/800/900 LTR systems. Comes standard with EE, DID, E&M; compandor; 
CSIBASE and more. 


TP-1 63 Brings you more tones/codes and features 
than any other shared dispatch panel. DTMF and 
computer programmable. Low cost. 


R r 
T epeate TP-1 54 154 tones/codes for shared dispatch. Loaded 
one Panels with features. DTIMF programmable. Low cost. 


Worlds leading: sapniee! TP-1 54- PLU $ 154 tones/codes for shared 


dispatch & interconnect. Comes with Speed dialer; 
Three digit overdial of CTCSS, DCS, DTMF, 2 Tone 
and 5/6 Tone signalling codes, and more. 


8300 Repeater, Duplex Interconnect & Dial Access 
Paging for private systems. Comes with Speed dialer; 
Three digit overdial of CTCSS, DCS, DTMF, 2 Tone and 
5/6 Tone signalling codes, and operates on any one of 
154 tones/codes. 


CS-900 Control Station Interconnect. Has 


Interconnects Digital voice delay, Speed-dialer and more. 


We've led the way for 16 years! Export version available. Low cost. 


CS-800 Duplex interconnect with built-in repeater 
maker. Speed dialer and more. Low cost. 


9800 Provides selectable interconnect mode; Control 
Station, Half Duplex or Sampling. Has built-in Repeater 
maker; DTMF, CTCSS, 2 Tone, and 5/6 Tone signalling; 
Speed dialer and more. 


RT8 System Allows an ordinary tone/pulse 
Rural Telephone telephone set to operate wireless at a remote location. 


(RF equipment not included). 


CD-2 Decodes and displays; 51 CTCSS, 112 DCS 
and 16 DTMF's. Has serial port and optional data 


Communications management software for your PC. 
Decoders LT-2 Decodes al! LTR” data. Displays User ID, home 


channel and DTMF. Has serial port and optional data 
management software for your PC. 


Phone/Radio 6800 aAtiows use of base contro! station (even trunked) 
Remote 


from all in-plant keyset or PBX telephones. 


To learn more about our line call 
Ray Dashner toll free 800-545-1349 


® Connect Systems Inc. — fix” Oy cages 
2259 Portola Rd. Email sales @connectsystems.com 
Ventura, CA. 93003 Website www.connectsystems.com 


(product info online) 


CSI is a registered trademark of Connect Systems Inc. LTR is a registered trademark of EF Johnson Company. 
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because (and 1 quote) ‘this co-location 

siting issue is just too confusing.” Isn't 

that right, Mr. MeCaw?!” 

The FCC tells us that TIN numbers will 
remain a state secret and that only a few 
employees within the agency will have the 
ability to download the precious numbers. 
One doesn’t have to think about spy-and-tell 
types like Aldrich Ames to get nervous. But 
that’s not the biggest problem. 

The Commission would also require elec- 


tronic filing of comments to rulemakings. The 
filing of comments is a right of all ciuzens of 
the United States, protected by law. Partici- 
pation in administrative rulemakings is anght 
of all persons who believe that the agency 
would be served by their opinion. Yet, the 
FCC would limit the number of citizens who 
can participate in governing the telecommu- 
nications market, including only those people 
with thousands of dollars of computer hard- 
ware and the ability to use it. 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Micro-Miniature ID-12 


Matoradla and MOC-1209 are regisiered Iradomarks of Motorcla Inc, 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea, 


Call 800-521-2203 


[ esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
{303) 989-8000 FAX 303-989-8003 
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EMR man 


afactures a full.line of R.F. 


Filtering and Amplification products. 
EMR is the top quality company you 
Gan depend on for high performance 
products...call us for a price quote. 
‘We are so confident that our products 
will work for you, your complete 
satisfaction is guaranteed. 

¢lsolators + Duplexers 
#RX Multicouplers ¢TX Combiners 
*Cavities * Amplifiers 

+Antenna Site Engineering 


EMR -22402 N 19th Ave. - Phoenix, Az, 85027 Tel 


(602) 581-2875 


Fax: (602) 582-9499 WEB: www.emrcorp.com 1-800-851-8532 
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Welcome to technocracy. Only the techni- 
cally adept with sufficient disposable income 
to purchase computer hardware and software 
are deemed to have an opinion worth offering 
to the FCC. Can you imagine the outery if the 
federal government stated that only persons 
voting electronically can participate in the next 
presidential election? The agency's position 
amounts to a poll tax, paid to the computer 
manufacturers and the longline carriers. 

It is wrong. 

Add to that travesty the Commisston’s idea 
that petitions, rule waiver requests, applica- 
tions, affidavits, replies and the entire pano- 
ply of pleadings would also require a digi- 
lized voter, and the harmful effect on equal 
access to government becomes increasingly 
apparent. Towns like Guthrie, IN; Poplar 
Creek, MS; Winston, MT; Burnsville, NC; 
Woodland, ND; Jennersville, PA; and Crow, 
TX, are cach getting legislated out of the 
political process, These towns and thousands 
like them have populations of less than 100 
people. It is unlikely that the town budget can 
sustain a $5,000-ticket item just to file com- 
ments with the FCC. 

The commission's proposal to force John 
Q. Public to belly up to the computer if he’s 
got something to say will also have a devas- 
tating effect on amateur radio operator’s 
rights. Picture telling the kid with his first 
crystal set that he also has to save up his 
paper route money to buy a high-end com- 
puter if he wants to protect his right to short- 
Wave operation. 

The problem is clear. The FCC wants to 
make mandatory that which should be op- 
tional. If you want to file comments, applica- 
tions and other documents electronically, the 
agency might find a way to make that pos- 
sible. However, the filing of documents be- 
fore a federal agency should not require an 
investment equivalent to buying a second- 
hand Chevy. 

If Chairman Kennard had been a bit more 
forthright in his press statement, it might 
have read: 


“Today we are streamlining our pro- 
cesses by changing the definition of the 
word “public” in all future regulatory 
matters, Henceforth, the word ‘public’ 
will be defined as all person, companies 
and entities possessing the following: 

(i) a personal computing device with at 
least a 486 processor, 16 megabytes of 
RAM and | gigabyte of hard drive space. 

(it) @ modem with 33,600 baud rate 
capacity, 

(iit) one 600 X 600 dpi scanner. 

(iv) an Internet service provider. 

(v) 200 hours of computer training. 

(vi) a registered TIN number.” 


Now that’s news! 


ei 


An Even att 
Smarter 
SmarTrunk II 


Head of the Class / 
with A Great Future 


Many astonishing improvements in our new ST-853 Enhanced 
Digital Trunking Controller have made SmarTrunk II easier to 
program, more secure, higher capacity... in short, a smarter 
system. Designed for larger single-site trunking systems, 
the new ST-853 is fully compatible with your existing 
SmarTrunk II mobile logic boards. What's more, the new 
ST-853 offers improved operation for dispatch applica- 
lions at a fraction of the cost of other trunking systems. 


For the system operator. the new ST-853’s expand- 
ed memory can accommodate up to 4,000 subscribers and 4,500 
call accounting records with even greater system security. A built-in serial 
bus linking all channels at a site provides one-step system programming 
and improved channel management. New programmable subscriber 
profiles provide a greater selection of user parameters to optimize 
your system for dispatch, radiotelephone or mixed applications. 

For the radio subscriber, a new generation of SmarTrunk II 
logic boards offer faster channel access, “all-call” as well as group 
and individual calls, multiple channel banks for system roaming 
capability, and improved function- 
ality for radios without keypads. 

All the more reasons why 
SmarTrunk IL, with over 3,000 
systems in use worldwide, will 
stay at the head of the class into 
the next century. 


Typical software screens, top to bottom: 
On-line Set-up, Systent Configuration, 
Edit Profile, and Subscriber Data Base. 
PHONE US NOW 
FOR FULL FACTS 


SmarTrunk Systems, Ine. 
23278 Bernhardt Street 
~ Hayward, CA. USA 94545-1621 
Phone (510) 887-1950 * Fax (510) 887-4011 
Email: salesinfo@smartrunk.com 

Web Site: http://Awww.smartrunk.com 
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IWCE ’98 focuses on technology, business strategy 


Technology, regulatory issues and busi- 
ness strategies for the land mobile commu- 
nications industry were explored at the 22nd 
annual International Wireless Communica- 
tions Exposition 
(IWCE °98) in Las 
Vegas, April 22-24. 

The show, spon- 
sored by Intertec 
Publishing's com- 
munications maga- 
zines, drew 10,348 
U.S. and interna- 
tional attendees. 
Wireless technolo- 
gies and services 
were exhibited by 


WELCOME 
INTERNATIONAL wig 


sentations on mobile radio business success, 
regulatory issues, public safety, technology 
and applications. Special events included a 
base station workshop series, a Marconi 
museum his- 
torical dis- 
play on the 
history of 
communica- 
tion and a 
PCIA licens- 
ing seminar. 
A concurrent 
RF Design 
seminar pro- 
vided educa- 
tion for RF 


368 companies. a 
9% increase from 
1997. Sixty-two =} 
companies made — 
first appearances as , 
exhibitors. 

Industry news ES 
announced or cel- 
ebrated at the show 


included a joint Memorandum of Understanding be- 
tween the FCC and [TA on interference enforcement 
and a major reseller program launched by Ericsson (see 
following stories), Centurion’s celebration of its 20th 
anniversary, 15th anniversaries for Kenwood Commu- 
nications and MRT, and numerous new product intro- 
ductions, A reception for international attendees was 
hosted by IMTA and Telewave. Lawrence Behr, LBA 
Group, addressed the Radio Club of America breakfast. 

Conference tracks included panel discussions and pre- 


ELE 
COMMUNICATIONS EXPO’ 


Analyst outlines challenges and business 


strategies for two-way radio 


The future of the land mobile radio market- 
place was forecast by Steve Virostek, director 
of messaging and dispatch for the Strategis 
Group, Washington, during the opening ple- 
nary session of IWCE ’98 April 22. 

Virostek, pointed out that in 1998, the 60th 
anniversary of the first U.S. police car radio 
installations in Detroit, and of the launch of 
Galvin Manufacturing (now Motorola) in 
Chicago, traditional land mobile radio is a ma- 
ture market. That market faces four specific 
challenges, he said: market penetration, a “low- 
tech” image, wireless competition and minimal 
access to new spectrum. 

Virostek said Strategis’ data indicates that 
for the two-way market, basic push-to-talk, 
Part 90 devices. for UHF, VHF and 800/ 
900MHz account for about 15.5 million units 
in service in non-federal, non-SMR applica- 
tions. Federal users account for 1 million units, 
and SMR/ESMR for about 3 million units, for 
a total of about 20 million units nationally, 
representing a 15% penetration rate. 

Consequently, Virostek said, there is slow 
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industry 


growth in the number of units added each year. 
Also, dealers surveyed in 1997 reported por- 
table sales supplanting sales of mobile units 
because of expanded features and decreases in 
price. Consequently, dealers have seen lower 
equipment margins, down about 10%. One 
solution to this problem, Virostek said, is 
expanding the customer base. Dealers sur- 
veyed reported 80% of their sales went to an 
established customer base and 20% to new 
business development. 

He defined the “low-tech” image problem 
as potential customers who have a limited 
perception of the potential of two radio—a 
“taxicab squawk box”—or a fallback position 
if preferred communications technology is un- 
available or unaffordable. Radio people must 
ask “Has the digital revolution passed us by?” 
Virostek said. Progress in the telecom indus- 
try as a whole has been “phenomenal,” he said, 
with 20% growth rates driven by PCS and 
cellular. “But land mobile is not there.” In.a 
typical metroplitan area like Las Vegas, he 
pointed out, customers are presented with 


design engi- 


neers and managers. 

Opening plenary session talks were given 
by the FCC on regulatory programs and by 
the Strategis Group on strategies for the two- 
way radio marketplace (see sidebar below). 


Millennium bug 

John Clark, deputy chief for public safety, 
Public Safety and Private Wireless Division. 
of the FCC’s Wireless Telecommunications 
Bureau (WTB), related growing bureau 
concerns about impending “millennium 
bug” computer problems in the industry. 
{The glitch prevents many computers from 
recognizing or calculating information past 
the year 2000 (Y2K) because the date would 
be coded “00.” } The problem is “a lot more 
complicated and more deeply rooted,” than 
many businesses and agencies realize, Clark 
said. 


multiple cellular, PCS, ESMR, SMR, paging 
and mobile data providers. “Customers are 
confounded by communications choices ... 
and the competitors have intelligent networks 
and slick new handsets. 

Spectrum issues also present challenges to 
land mobile, Virostek said. The FCC is not 
opening new spectrum for land mobile, a 
tough refarming process has just been com- 
pleted, and narrowband technology is emerg- 
ing. “My sources say that refarming is really 
a non-event thus far,” Virostek said. “The 
industry is paralyzed by uncertainty as to what 
the rules mean. The coordinators haye yet to 
get down their new coordination plans.” There 
are auction opportunities at 220MHz and 
800MHz, he said, but added that 800MHz is 
already full of incumbent users. “The spec- 
trum outlook is not good,” Virostek said, 
adding that working on ways to make narrow- 
band technology affordable is a critical issue. 


Strategies for success 

“Can radio compete in this environment? 
Yes!” Virostek said. To focus exclusively on 
the challenges would be to ignore the oppor- 
tunities for growth and success that exist, he 


“Any smart system that is time-based is 
at risk.” he said, because in many cases, the 
machine may be new, but the microcode that 
Tuns it was copied from old-style-date pro- 
grams. 

Seeking solutions to the problem, the 
FCC added a “Year 2000” page to its Web 
site in April, Clark said. FCC Commissioner 
Michael Powell, the designated FCC com- 
missioner for defense and emergency pre- 
paredness matters, is also serving on the 
President’s Council on Year 2000 Conver- 
sion set up in February. Michael R. Nelson, 
of the FCC’s Office of Plans and Policy, is 
managing an internal bureau task force on 
the problem, Clark said. 


Universal licensing 

Stephen Markendorff, deputy chief for 
operations in the Commercial Wireless Di- 
vision, WTB, presented an historical review 
of the development of various radio services 
and the FCC’s licensing procedures. The re- 
view was a prelude to Markendortff"s dis- 
cussion of the “revolutionary changes” sig- 
nified by the FCC’s Universal Licensing 
System (ULS), announced in a February 
Notice of Proposed Rulemaking. The pro- 
posal would “consolidate, revise and stan- 
dardize rules governing radio services li- 
censed by the Wireless Telecommunications 
Bureau,” Markendorff said. 

ULS adoption would delete 196 rules 
from various parts of the FCC rules and 
combine 1] licensing systems into one 
browser-based licensing system and data- 
base. Required forms would be reduced 
from 40 to five, with full electronic-filing 


aid “Think not as a two-way ‘radio. dealer, 
butas a telecommunications professional, ; 
looking. to provide value-added services _ 
_ anda blend of services." The. industry's - 
two critical assets, Virostek said, are 
telecom know-how and a relationship with — 
customers. The technical expertise allows 
for a consultative sell and post-sales. sup- 
port. “This industry, more than any other 
gets closest to customers . . compared | to 
other services, the radio customer service. 
record is heads and tails above the rest.. 
“Database mining,” a strategy used by 
other businesses to increase penetration, 
has applicability to the radio industry, he 


said, allowing asearch for potential expan- 
2 portunity of mobile data, which has shown 
tomer base. “Telcom bundling” is another 2 
_ has there been slow adoption? “Commer-. 

cial data services. telling customers. what 
they need hasn’t worked.” Mobile data 


- sion of services within the existing: cus- 


Virostek said. A “survey of Bee man- 
‘agers showed 80% wanted to bundle their 
information/communications services to- 


Other atratn Ep 0 utlined Hy Virdstek 


capability and full online access for license 
searches, Markendorff said. Review com- 
ments and replies were to be concluded in 
May. Markendorff concluded his presenta- 
tion by conducting the audience on a big- 
screen tour of the FCC’s Web site. 


Industry feedback 
The closing session on April 24 featured 
the results of MRT’s “oldest issue contest” 


(see following story) and selected results of 


a 1998 MRT reader survey presented by 
Editor Don Bishop. Survey findings in- 
cluded: 

Q End-user readers report that two-way 
communications will continue to account for 
about 60% of their communications infra- 
structure through the year 2000: cellular 
technology, 16%; paging. 12%. 

() Dealers and service operators expect 


two-way to continue to account for most of 


their business, 46% (three times any other 
technology segment), through 2000, eroded 
by slight increased sales in paging, SMR 
and ESMR. 

QO) Reliability, two-way communication, 
convenience and quick access were consid- 
ered to be the most important systems fea- 
tures wanted by end users. 

(J System improvements that end users 
most want to adopt are digital enhancements, 
trunking and radio security. 

(4 APCO was viewed as the most valued 
trade show by end-users; IWCE was rated 
as the most useful show by dealers and ser- 
vice providers. 


included: 

Oriding the trend of portables relacing 
mobiles to open new market segments 
such as schools and retail businesses, 
where all staff or. employees can be 
equipped with duplex two-way units, re- 
placing fixed-station simplex intercoms. 

Q alternative plans using 900MHz 
SMR spectrum that has not been built out 
yet, 

O increasing use of the Internet as a 
business tool, including sales, product in- 
formation and exploring the possibility of 
becoming a reseller: for Internet ‘service 
providers. 

Finally, Virostek said, there is the op- 


“so much promise, so little results.” Why 


requires a “consultative sell,” Virostek 
said, and integrating newer technologies 
ike automatic vehicle location (AVL) and 
‘Positioning System (GPS). 
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NEW MULTIFUNCTION LCD 
AVCOM's PSA-65C 


Portable Spectrum Analyzer 
71-1250 MHz In One hatte 


AVCOM's newest Poriatia Microwave Spec- 
trum Analyzer, model PSA-65C, has a fre- 
quency range from less than 1 MHz to 1250 
MHzwith a sensitivity greater than -95 dBm at 
narrow spans, for the amazing price of $ 2930. 

AVCOM's new PSA-65C is a low cost gen- 
eral purpose spectrum analyzer that’s loaded 
with standard features including FM audio 
demodulator, AM detector and digital frequency 
lock. The PSA-65C covers frequencies thru 
1250 MHz in one sweep. The PSA-65C is 
ideally suited for 2-way radio, cellular, cable, 
satellite, LAN, surveillance, educational, pro- 
duction and R&D work. Options include new 
1250 MHz frequency extenders, BNG-1000A 
tracking (noise) generator, log periodic anten- 
nas, carrying case (AVSAC), and more. 


500 SOUTHLAKE BLVD 
RICHMOND, VA 23236 
Phone 804-794-2500 
FAX: ee ee A284 


Bringing High Technology Down fo Earth 


Phone, fax or write to order or 
for more information . Visit our 
website at www.AVCOMofVA.com. 
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STOP 
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ideal for coaxial lines, 
4-20m<A loops, RS485, RS232, 
RS422, DDS/56K, T1, ISDN... 
and 110VAC, 220VAC, 470VAC 
power lines. 


All models available for both 
Panel Mount and 
DIN Rail Mount. 


Visit us on the internet at 
http/Awww.CitelProtection.com 
E-mail: citel4u@ix.netcom.com 


€> CITEL 


1-800-CITEL-4U 
1111 Park Centre Blvd, #340 
Miami, FL 33169 
{305) 621-0022 : Fax (305) 621-0766 
See us at UTC Booth #502. 
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Strategies 


continued from page 54 


The way to get business solutions expertise 
quickly is to acquire or merge with companies 
that have it, Virostek said, suggesting poten- 
tial partners such as fixed wireless, wireless 
local loop, wireless PBX and telco installation 
companies. 

“The question is: What business are you in 
today, and what business do you want to be 


in tomorrow?” Virostek said.. He pointed to 
similarities between the emergence of new 
technologies in the communications industry 
and the way the railroads were surmounted by 
trucking in the transportation industry after 
the 1940s because of reluctance to change 
ways of doing business. 

“Let us not make the same mistake. The 
challenges are formidable, but the telecom 
opportunities are really tremendous,” Virostek 
said. 
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News 


AMTA takes steps to strengthen 
position on Capitol Hill 

The American Mobile Telecommunica- 
tions Association (AMTA) and the Argus 
Group, a Washington law, public policy and 
economics lobbying firm, are working to- 
gether to develop an enhanced profile in the 
regulatory and legislative arenas, 

“AMTA members serve a unique role in 
offering vital business-to-business commu- 
nications and must assume a front-row seat 
in policy decisions that uniquely affect them. 
AMTA has made a concerted choice to 
become a player in the debates,” said Alan 
R. Shark, AMTA president. 

AMTA will work primarily with Argus 
principals Dan Mastromarco, David R. 
Burton and Barry Pineles, each of whom 
has experience on Capitol Hill. 


Test equipment companies Wandel 
& Goltermann, Wavetek merge 

Wandel & Goltermann Management 
Holding, Eningen, Germany, and Wavetek, 
San Diego. CA, have reached an agreement 
in principle to merge the companies, The 
agreement. announced in March, is subject 
to execution of definitive agreements and 
approval by stockholders and regulatory 
agencies. The merger would create a com- 
munications test company with annual rev- 
enues in excess of $400 million. 

The merger of Wandel & Goltermann, a 
telecommunications and data communica- 
tions lest equipment company, with 
Wavetek. a cable television test and wireless 
communications test company, is projected 
to provide customers with products for the 
development, integration, type testing, In- 
stallation. diagnostics, maintenance. and 
Operation of communications networks. 

The combined company will employ more 
than 2.400 people in 11 operating units and 
29 sales and service companies, with pres- 
ence in 87 countries. 

“Wandel & Goltermann and Wavetek are 
very nicely matched,” said Albrecht Wandel, 
chairman of the supervisory board of Wandel 
& Goltermann Management Holding. “Un- 
like many mergers that have a rationale based 
on decreasing costs, this merger is based on 
combining two highly synergistic organiza- 
tions with very few overlaps and a strong 
potential for growth in the years ahead.” 

The parent company of the combined or- 
ganizations will be incorporated in the 
United States and will operate from corpo- 
rate offices in both Germany and the United 
States. Terence Gooding will serve as chair- 
man of the board of directors, and Albrecht 
Wandel will serve as vice chairman, Peter 
Wagner will be the president, and Derek 
Morikawa, currently president of Wavetek, 
will be chief operating officer. 
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First place contest winner Don Heidner is con- 
gratulated by MRT Editorial Director Don Bishop. 
Heidner, service manager for Electronic Spe- 
cialties, Algona, IA, brought issue number one. 


SPONSORS AND WINNERS OF THE MRT OLDEST ISSUE CONTEST: (from left) Bill Climie and Bohdan 


Potichny, Sinclair Technologies; 1st place winner Don Heidner, Electonic Specialties; 1st runner- 
up Maria Inglut, TX RX Systems; MAT Editorial Director Don Bishop and Publisher Mercy Contreras; 
third place winner James Swanson, J.S. Electronics; and Cheryl Daly, Kenwood Communications. 


MRT readers hit Las Vegas jackpot with ‘oldest issues’ at IWCE ’98 


Demonstrating that Mobile Radio Tech- 
nology is & magazine of long-term reference. 
a [5th anniversary “oldest issue contest” 
was held at [WCE °98 in Las Vegas. Win- 
ners who brought the oldest copies to the 
show were announced at the closing session 
on April 24. Prizes for the contest were sup- 
plied by Intertec Publishing and its 
advertisers. 

The first place winner with the oldest is- 
sue—our first, January/February 1983— 
was Don Heidner, service manager for 
Electronic Specialties, Algona. IA. His 
reward included a lifetime subscription to 
MRT, a classifed advertising schedule in the 
magazine, a television monitor from Sinclair 


Technologies, and FreeTalk FRS radios 
from Kenwood Communications. 

Also possessing that first issue was first 
runner-up Maria Inglut, catalogs sales 
specialist with TX RX Systems, Angola, 
NY. Her prizes included FRS radios from 
ICOM America, a power amplifier from 
ICT, and a connectorization kit from 
Telewave. 

The third winner, bringing the August 


1984 issuc, was James Swanson, owner of 


J.S. Electronics, Menominee. MI. His 
prizes included technical textbooks on pub- 
lic networks and wireless communications 
from the Intertec Book Division and sports- 
wear and golf supplies from Centurion 
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International. 

All the winners also received sportswear 
from Decibel Products Division of Allen 
Telecom and IWCE ‘98 commemorative 
shirts from Intertec. 


Motorola establishes accessories, 
aftermarket division 

Motorola, Schaumburg, IL, has formed a 
new accessory business organization for 
product development and sales of accesso- 
ries and battery products for a wide range of 
Motorola-branded and non-Motorola wire- 
less communications subscriber units, The 
business is a joint venture between the the 
Radio Products Group and the Radio Parts 
and Service Group. both within Motorola's 
Land Mobile Products Sector. The organi- 
zation will work with Motorola's distribu- 
tion channels and network of resellers to ex- 
pand aftermarket opportunities. 

“Aftermarket sales and support are rapidly 
becoming one of the best ways a reseller can 
differentiate itself in the eyes of its custom- 
ers,” said Dave Mason. Motorola’s new vice 
president of the Accessory and Aftermarket 
Product division, Nickie Petratos will lead 
the team as worldwide director, leaving her 
current position as director of Core Platforms, 
Radio Products Americas Group. 

The Accessory and Aftermarkets Divi- 
sion will manufacture and market Motorola 
and Mag One brand aftermarket products. 
These will include accessories and batteries 
for Motorola and Radius two-way radios, 
Motorola cellular telephones. Motorola 
IDEN digital wireless products and Mo- 
torola paging products. Other Mag One 
products include batteries and antennas for 
many non-Motorola-brand two-way radios 
and cellphones. 


BM vunciawos: 


el Estreno del Evento Mas 
Importante para la Industria de las 
Telecomunicaciones en Latinoamérica 


TelecomLatina 


October 
9 


14-16, 
1998 
Miami Beach Convention Center 
Miami)Florida U.S, 
www,telecomlatina.com 


TelecomLatina’98 
Octubre 4-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 


Telecoml.atina promete ser la exhibicion y conferencia 
mas importante dentro de la industria de las telecomu- 
nicaciones de América Latina, presentando tanto 
tecnologias alémbricas como inalémbricas bajo un 
misino techo tales como: 


Celular - Tecnologias de Acceso alas 
Redes Telefonicas - Radio y T.V. Abierta 
Radiocomunicacion de Dos Vias en Sist. 
Privados y Sist. Trunking - Fibra Optica 

Microondas ~ Sist. de Comunicacion Personal 
Plataformas OSS - Satelite - Servidores de 
Multimedia - Conmutacion en Centrales 
Telefonicas - Radio Localizacion Movil de 
Personas (Voceo) - SONET y WDM 
Equipo de Prueba 


Las conferencias sern conducidas en espaiiol y portuques 
y Se presentaran temas vitales acorde a las necesidades y 
caracteristicas de la industria latinoamericana. 


TPERMITANOS SER SU ANFITRION 
EN ESTE IMPORTANTE ESTRENO EN LA INDUSTRIA! 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (silo dentro de £.U,} 
Fax +1-303-170-0253 


www.telecomlatina.com 


BR vvouncine: 


The Premier of the Most Important 
Fyent for the Latin American 
Telecommunications Industry 


Telecomlatina promises to be the single most important 
trade ‘show. for. the -Latin:-Ameritan telecom industry 
including both wireless and wired technologies under, 
one took such as: 

Cellular = Loop Access Technologies 
Broadcast ~ Two-Way Radie & Trunking 
Fiber Optics - Microwave 
PCS ~ 055 Platforms 
Satellite = Multimedia Servers 
Paging ~ Switching 
SONET & WDM - Test Equipment 


Conference: sessions will be held in Spanish and 


Portuguese and will present topics vital to the Latin 
American industry's needs and characteristics, 


For more information on exhibiting 
or attending, please call; 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (0s. 
Fax +1-303-770-0253 


-www.telecomlatina.com 


¥ ANUNCINDO: 


0 Mais Importante e Principal 
Fvento do Mercado de 
Telecomunicacdes Latino Americano. 


Prety Cords Cooater Mase (onvenezan L Vestry Bosree end fees Bi 


TelecomLatina'98 

0 primeiro nos E.U.A com conferéncias em Portuqués 
V4 a 16 de Outubro, 1998. 

Miami Beach Convention Center 

Miami, Florida- USA 


A Telecom atina promete ser a tnica e mais importante 
feira no mercado de telecomunicacdes Latino 
Americano, incluindo no mesmo local technologias 
“wireless e wired,’ tais como: 

Celular - Wireless Local Loop - Radio Difusao 
Radio Comunicacao e Trunking- Fibra Otica 
Microondas = PCS = Plataformas 055 - Satelite 
Servidores Multimidia = Paging - Comutacao 
Sonet e WDM = Equipamentos de Teste 

As conferéncias serdo realizadas em portugués e 
espanhol e serao apresentados tépicos vitais para as 
necessidades e caracteristicas do mercado de teleco- 
municacdes Latino Americano. 


PERHITA-HOS RECEPCIONA-LOS PARA ESTE SUPRA-EVEN- 
TODAS TELECOMUNICASOES! 


Para informagdes sobre os expositores 
ou participantes, ligue: 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 { samente [stados Unidas) 
Fax +1-303-770-0253 


www,telecomlatina.com 


Brought to you by Intertec Publishing, a Primedia Company publishers of these leading telecommiunacations and related industry publications: Cellular & Mobile International, Global Telephony, 
World Broadcast News, Satellite Communicatiaitty Mobile Radio Technalony, AF Design, Broadiast Eaginpering, BE Radio, Transmission & Distribution World, Fleet Owner, 
Sound & Video Contractor, Access Control & Security Systems tntegration, Wireless Review and Telephony. 


Produced and managed by the intertec Trade Shows & Conferences division. 


News 


Cartwright Communications integrates with TESSCO Technologies 


TESSCO Technologies, Hunt Valley. 
MD, has integrated Cartwright Communi- 
cations, a wholly owned, Cincinnati-based 
subsidiary acquired in 1996, with TESSCO/ 
Your Total Source product selection. 

TESSCO Chairman Robert B. Barnhill Jr. 
said, “Cartwright and TESSCO will allow 
the reselling and service organizations in the 
wireless communications industry to be 
better served,” citing advantages in combin- 
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138 - 960 MHz 
Software control and alarm outputs 
Antenna VSWR and RF power display 
RS-232 / RS-485 control 


ing Cartwright’s customer service and 
TESSCO's product selection. Despite its 
integration with TESSCO, Cartwright will 
continue to maintain its sales and service 
operations in Cincinnati. Cartwright’s prod- 
uct selection, which had remained indepen- 


dent since its sale, now mirrors that of 


TESSCO/Your Total Source. TESSCO’s 
inventory consists of 17.500 SKUs by 275 
manufacturers. 


Inc. 


Un 


Mountain View, CA 94043 
(650) 968-1741 fax 
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LMCC encourages FCC to increase 
PRMS spectrum allocation 


The Land Mobile Communications Coun- 
cil (LMCC). an umbrella association of 22 
land mobile radio associations, has peti- 
tioned the FCC for new spectrum alloca- 
tions for private land mobile radio services 
(PMRS), and requests an immediate alloca- 
tion of ISMHz to meet pressing needs, 
LMCC’s petition outlines those needs and 
examines the unique needs of private sys- 
tems that commercial systems cannot meet. 
The petition analyzes current spectrum allo- 
cations and suggests the best location for a 
new allocation, 

Although private wireless users subscribe 
to commercial services such as cellular and 
paging lo meet some of their objectives, itis 
impractical and often impossible for com- 
mercial services to meet each company’s 
needs for contro] over its communications 
network, capacity requirements, reliability 
during an emergency situation and unique 
geographic coverage areas. 

The LMCC filed the petition in response 
to the report of the House and Senate Budget 
Act conferees, which directed the FCC to 
consider the need to allocate spectrum for 
the private wireless services. After the pas- 
sage of the Budget Reconciliation Act of 
1993, the FCC adopted a regulatory frame- 
work for commercial mobile radio services 
(CMRS) that includes wide-area geographic 
licenses and competitive bidding for mutu- 
ally exclusive licenses. The FCC has applied 
this regulatory structure to the CMRS ser- 
vices that were formerly licensed as private 
radio in bands that are heavily occupied by 
systems that remain classified as PMRS. The 
result has been the removal of large blocks 
of spectrum from the PMRS allocations, 
LMCC said. 

Because the current spectrum allocations 
promote the development of CMRS at the 
expense of PMRS, LMCC said, a spectrum 
shortage crisis has emerged in the PMRS 
industry. LMCC’s petition urges the FCC to 
adopt policies that address the spectrum 
shortage and recognize the vitality of private 
radio systems in the U.S. economy and their 
unique licensing requirements. 

The National Telecommunications and In- 
formation Administration (NTIA) reported 
in 1995 that private wireless spectrum is 
congested, and that the need for communi- 
cations will double over the next 10 years. 
The LMCC concurred with NTIA’s analy- 
sis. saying that 4+4MHz of additional spee- 
trum will be needed by the year 2000 to meet 
the growing needs of America’s industrial 
and business community. LMCC projects 
that by the year 2010, an additional 81MHz 
of spectrum will be necessary for U.S. busi- 
nesses to remain globally competitive. 
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News 


ITA President Mark Crosby, CIB Chief Richard Lee and CIB Legal Advisor W. Riley Hollingsworth outline 
a Memorandum of Understanding on interference enforcement at a press conference at IWCE '98. 


ITA plan re-energizes FCC interference enforcement 


Memorandum of Understanding (MOU) 
with ITA to institute technical and adminis- 
trative protocols whereby interference by 
non-compliant and unlicensed users will be 
addressed first by frequency advisory com- 
mittees (FACs) such as ITA. The FACs will 
directly notify non-compliant licensees of 
their obligations under the Commission’s 
rules. Irresolvable cases will be forwarded 
to CIB field offices in a standardized format, 


A program to streamline and toughen in- 
terference enforcement for land mobile com- 
munications was announced jointly by the 
Industrial Telecommunications Association 
(ITA) and the FCC's Compliance and Infor- 
mation Bureau (CIB) April 21. 

At a Dealer's Luncheon sponsored by 
ITA at [WCE °98 in Las Vegas, ITA Presi- 
dent Mark Crosby and CIB Chief Richard 
Lee announced acceptance by the FCC of a 
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identifying the parties in conflict, efforts 
made to mediate, suggested technical solu- 
tions, remaining points of contention, and 
the FAC’s recommended solution. In its 
news release following the MOU announce- 
ment, the FCC said it will “grant consider- 
able weight and deference” to reports filed 
by the FACs. 

The proposal received approbation from 
the CIB, the Wireless Telecommunications 
Bureau (WTB), the FCC General Counsel's 
office and the office of the Chairman prior 
to the announcement. 

“Business as usual at the FCC is no longer 
business as usual. We are committed to 
enforcing our rules,” said Lee, provoking 
strong applause. Lee said that commitment 
is grounded in three principles outlined by 
FCC Chairman William Kennard: “compe- 
tition, community and common sense.” 

Common sense is dictated by the fact that 
the CIB downsized about three years ago 
and reorganized, Lee said. “So we can’t do 
it all ourselves; so what we plan to do is 
build some industry partnerships.” 

“In military terms, it’s a ‘force multiplier’ 
because it gets somebody on the problem 
quicker and allows for a quick response,” 
said W. Riley Hollingsworth, CIB legal 
adviser. “Secondly, it lets the industry 
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ESD internal component protection. 
All models weigh less than 3 lbs. 
MOY full input AC line protection; AC/DC line filtering. 
10, 14, 18, and 25 amp units, pre-set 13.8 VDC. 
80% efficiency, no heat, low operating costs. 
Contact Your Communications Distributor or 
ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 
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attempt to solve its own problems first, and 
then only if a solution can't be reached, does 
the government get in on it to come up with 
a solution—which might not be as suitable as 
industry's solution.” Hollingsworth, former 
deputy chief of the WTB, joined the CIB in 
January to develop enforcement plans and co- 
ordinated details of the MOU with ITA. 

In enforcement cases, “Timing is 50% of 
the whole matter,” Hollingsworth said. “In 
interference cases, the longer they go on, the 
worse they get, that’s well known. The 
agreement recognizes that the best way to 
handle these cases is to have the parties, and 
the technical people, work on the solution— 
not the lawyers, but the engineers.” 

Crosby said harmful interference cases 
fall into three basic categories; educational, 
technical and misuse of equipment. About 
50% of interference complaints ITA receives 
simply require education and are easy to 
resolve, he said, because the interferer is not 
familiar with the rules or technical aspects of 
the rules, In the second case, where there are 
different or incompatible types of technol- 
ogy, the process will get the parties identi- 
fied and foster mutual agreement, which is 
“the beauty of MOU,” Crosby said. He 
added that in the past. some interferers have 
said ‘Yeah | know. I’m causing it—so what? 
Take it to the FCC.” 

“That might have worked a while ago, but 
it’s nol going to work anymore,” Crosby 
said. There will be a formal compliance re- 
quest report, documenting who the parties 
are. “If you have a recalcitrant party, we will 
document that, and the technical solution, 
and puss it off to the people in the bureau, 
which will go “Oh, who's not cooperating?” 
I would suspect there will be a rapid re- 
sponse.” At which point, Lee slammed his 
fist to the tabletop for emphasis. 

In the third category, Crosby said, inter- 
ferers have equipment licensed for one ap- 
plication but are using it for other purposes. 

Crosby noted that all FACs, not just ITA, 
can adopt the standard and work with the 
FCC. “We're not trying to create a mo- 
nopoly. This is open to all, but somebody 
had to take the first step,” he said. 

In a press conference following the lun- 
cheon, Crosby, Lee and Hollingsworth 
noted that the 1986 FCC order that defined 
the FACs’ certification dictates their obli- 
gation to help resolve post-licensing con- 
flicts. Additionally, the Communications 
Act authorizes the FCC to utilize the ser- 
vices of the FACs. 

“So we have firm legislative authority and 
firm regulatory authority to do this,” Crosby 
said, Lee noted that the MOU formalizes 
that relationship and gives the FCC the au- 
thority to go back and audit the work that has 
been done, including access to all case files. 

Early views on administrative procedures 


were that the ITA will charge fees for han- 
dling the second and third types of compli- 
ance issues, but not for educational interfer- 
ence issues. Fees incurred in resolving tech- 
nical issues would cover costs incurred and 
would be overseen by the FCC to ensure 
they are fair and reasonable, Crosby said. 
He also said the FACs should attempt to 
make the paperwork as complaintant- 
friendly as possible. 

“We don’t want to encumber things with 


Complete Communications 


forms. We'll do the form and get it done or 
send one if requested,’ Crosby said. 

Crosby said he expects industry requests 
for interference resolution to be heavy at 
first. “I think a lot of people have laid low, 
because they didn’t think any of this stuff 
could be resolved. 

“There will be a “bubble”—a lot of people 
have been putting up with this stuff for 
awhile. Now they’ll know there’s a way to 
get this addressed.” 
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News 


Ericsson Private Radio Systems opens EDACS sales to independent resellers 


Lynchburg, VA-based Ericsson Private 
Radio Systems has launched a major expan- 
sion of its Ericsson Digital Access Commu- 
nications System (EDACS) sales program. 

At an April 22 press conference at 
IWCE ‘98 in Las Vegas, Bill Fredrickson. 
vice president of North American regional 
sales for Ericsson, announced the first two 
independent private radio dealers to join the 


It's Dusk. 


manufacturer's new EDACS reseller pro- 
gram. The creation of the indirect sales chan- 
nel follows an internal review and revision 
of systems sales policies, Frederickson said, 

The program is aimed at creating oppor- 
tunities for dealers and manufacturer's rep- 
resentatives to expand their businesses as 
well. as resellers, he said. Dealers can 
qualify for either single-site or multisite 
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equipment sales. 

The announcement of the program was 
teamed with the introduction of a new, 
smaller-scale EDACS system, EDACS 
Connect, designed for customers making 
their first foray into trunked radio. The 
downscaled system, available in VHF, UHF 
and 800MHz versions, is scheduled to be 
available in June. The system retains stan- 
dard EDACS features such as fast channel 
and system access, high-speed capacity, in- 
tegrated voice and data trunking on the same 
system and distributed architecture for fault 
tolerance and system reliability, 

The EDACS Connect system will be 
available both through resellers and the Pri- 
vate Radio Systems Division sales force, 
said Product Manager Asif Malik. 

The first two business owners to become 
reseller partners under the new program 
were present at the conference. Bob Stark, 
Communications International, Vero Beach, 
FL, and Mike Wolf, Eastern Communica- 
tions, Long Island City, NY. were the first 
dealers to be certified in the program be- 
cause of their aftermarket expertise, 
Fredrickson said. 

The certification program. which takes 
from four to six weeks to complete, includes 
engineering, sales and maintenance training 
specific to EDACS. as well as instruction on 
bidding practices, systems planning and af- 
termarket service. 

Stark said the program was attractive to 
him because of the “ability to take control of 
systems design solutions” and to strengthen 
customer relationships. Wolf said speed was 
a plus for the program because it allows 
dealers to change directions quickly to solve 
customer's problems. 

Stark said Communications International 
has about 90% of its customer base in the 
public safety market. The company has a 
professional staff of 75 in five Florida loca- 
tions, Eastern Communications is the largest 
Ericsson dealer in the metropolitan New 
York area, Wolf said its customer base in- 
cludes public safety, utility and heavy indus- 
trial markets, 

Fredrickson said the change in corporate 
philosophy should increase system sales and 
attract dealers and manufacturer's represen- 
latives that are affiliated with competitors. 
The program replaces the image of an “out- 
of towner” corporate sales force with a fa- 
miliar local business. Additionally, it ad- 
dresses smal]-to-medium trunking custom- 
ers too scattered for a corporate sales force. 

The program's goals include shortening 
the me to system buildout, and the key to 
speeding up that process is “giving up con- 
trol” to the resellers, Fredrickson said. 
“You've got to give up control to get speed.” 


220MHz companies form strategic 
alliances, roaming agreements 


In the 220MHz industry, several compa- 
mes are forming strategic alliances, offering 
a variety of services and combining markets. 


Midland-Roamer One 

Midland USA, Kansas City, MO, and 
RoameR One, Torrance, CA, have an- 
nounced their strategic alliance to offer the 
advanced technology in mobile wireless 
two-way communications in the Cleveland 
and Buffalo markets. The two companies 
will provide hardware, network services and 
support combines with wireless channel 
access to complete the package. The compa- 
nies began offering those services in Los 
Angeles, Phoenix-Tucson, Minneapolis 
and Kansas City, MO, in late 1997. 

“Together, we are able to develop reliable, 
cost-effective integrated voice and data solu- 
ons that will create new possibilities for con- 
struction, courier, local trucking, delivery, taxi 
and a variety of other service business appli- 
cations.” said Scott Henderson, RoameR 
One’s vice president of sales and marketing. 

“More and more businesses are seeing the 
bottom line value of modem wireless communi- 
cations for voice and data transmission to their 
field forces,” said Bob Jehle, Midland USA's 
sales and marketing vice president. 


Four firms consolidate 

Also teaming up are Incom Communica- 
tions, Irvine, CA; U.S. MobilComm; SMR 
Advisory Group, Fort Lauderdale, FL; and 
Narrowband Network System, a subsidiary 
of SEA based in Mountlake Terrace, WA. 
The four 220MHz SMRs have agreed to con- 
solidate services in principle. The consolida- 
tion and related roaming agreements would 
result in more than 325 sites operating across 
the nation in major metropolitan markets, with 
a total of more than 10,000 units expected to 
be loaded by the end of this quarter. 

Gene Clothier, president of Incom, said, 
“This consolidation and the soon-to-be-held 
220MHz spectrum auction will give this new 
entity the most significant naulonwide 
220MHz footprint and a unique opportunity 
to provide strong leadership for the SMR 
radio service.” 


Larsen acquires Hytennas 

Antenna manufacturer Larsen Electron- 
ics, Vancouver, WA, has acquired 
Hytennas, Largo, FL, a producer of portable 
molded and dipped antennas for the two- 
way, military and OEM markets. Hytenna, 
which has about 25 employees, will operate 
as a wholly owned subsidiary of the Larsen 
family of companies. Larsen designs, manu- 
factures and markets small antennas for 
amateur, two-way, SMR, cellular, PCS, 
data, GPS and OEM applications. 


APCO selects Bevevino as new executive director 


The Association of Public-Safety Com- 
munications Officials—International 
(APCO) has appointed a new executive 
director, Christopher R. Bevevino. He as- 
sumed his duties March 2. 

Bevevino, a 30-year association manage- 
ment veteran, was previously president of 
the [International Association for Document 
& Information Management (IBFI) for 13 


years. 


Receive only 


Freq. Ranges (MHz) 


As APCO International executive direc- 
tor, Bevevino supervises the headquarters 
staff, and serves as an ex officio member of 
the board of officers. 

John Ramsey, who was interim executive 
director, was named deputy executive direc- 
tor. Ramsey was previously director of 
operations, 
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(dB) (6B) (dBm) = Type Price 


P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <13 15 0 DGFET $ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG = 30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <1.5 15 0 DGFET $ 44,95 
P150VDA, P160VDA, P170VDA 150-160, 160-170, 170-180 <1.1 15 0 DGFET $ 56.95 
P150VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $108.05 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.05 
P450VDA, P460VDA 450-460, 460-470 <12 16 +20 Bipolar $ 74.05 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
P8O0VDG, P830VD0G, P860VDG 800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 
Inline (rf switched) 

SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <1.4 15 0 DGFET §$ 74.05 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0,55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 DGFET §$ 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 OGFET $ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-480, 460-470 <1.3 16 +20 Bipolar $104,905 
SP450V0G, SP460VDG 450-460, 460-470 <055 16 +12 GaAsFET $139.95 
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roduct focus: Mobile antennas 


Glass-mount mobile antenna 


200MHz dual-band mobile antenna Mobile Mark’s dual-band PCS/cellular 


Sinclair Technologies’ glass-mount mobile antenna offers 5dBi gain 

SL-20 antenna incorporates in cellular and 2dBi gain for PCS. The elec- 

GPS into payload vehicle trical design features 500-match, low-im- 

communication systems, pedance design, and RG-8XLL low-loss 

allowing location and cable. The antenna uses a window-mount 

movement tracking for se- adhesive ground (mounted inside the ve- 

curity and dispatch. The hicle). A special “T” section nullifies inter- 

dual-band, mobile antenna combines a 200MHz ference from defroster wires. The antenna is 
omnidirectional antenna with a circular polarized suitable for hands-free car kit installations. 


GPS antenna in a specially formed, polycarbon- 
ate radome. The radome is resistant to environ- 
mental stresses and vandalism. 


Cellujar/PCS dual-band mobile antennas [| Low-profile antenna 


Two cellular/PCS dual-band anten- 
nas from the Antenna Specialists di- 
vision of Allen Telecom are for ~ 
mobile applications. Model 
APDM923 is a permanent mount, 
dual-band antenna using On-Glass 
technology. Mode} ASPRDM 1994 
provides a magnet mount for tempo- 


The Medallion series from 
the Antenna Specialists di- 
vision of Allen Telecom is a 
low-profile line of antennas 
for vehicular and fixed wire- 
less data applications. The 
antennas handle both voice and data transmissions, 
The antennas feature unity gain and a 1OW power 

tary use, Both antennas cover cellular rating. The groundplane-dependent design makes 
and PCS frequencies, and are suitable them suitable for a range of fleet vehicles. These 
for use with hands-free car kit appli- broadband antennas cover 806MHz-894MHz 
cabing. FSt-apagnet wmicunt ‘move! (ASPA8891) and 890MHz-960MHz (ASPG8891). 
offers 3dBd gain for cellular and PCS The hard shell radome is offered in standard black 
applications. A replacement whip is matte, but may be color-customized. Designed for 
available for upgrading the magnet- vehicular vibration and environmental exposure, the 
RAPDRl 199 se a se ae antenna has a minimal profile and lack of external 
noite with IS feet of Proflex Pluk whip help to prevent theft and vandalism. 
low-loss cable. The permanent mount antenna is sup- 
plied with an FME adapter for easier distributor stock- 
ing. Mating mini-UHF, TNC and SMA adapters are 
available separately. The magnet-mount antenna is avail- 
able complete with either a mini-UHF or TNC male 
connector, 


High-gain SMR antennas 


Maxrad expanded its BMAX series mobile antenna 


Magnetic antenna 


Allgon Mobile Communications’ 
magnetic antenna for mobile phones, 
MicroMag, is dual-band compatible. 
The magnet for this newer model of the 
antenna has been strengthened so that 
it will stay in place at speeds of as fast 
as 170mph. A new dual-band whip en- 
sures future compatibility with AMPS/ 
PCS networks. 
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with two high-gain cellular/SMR antennas that are de- 

signed for rural users and systems operators who need 

more than 3dB gain and prefer a single phasing coil 

antenna. The BMAX-8155S mobile antenna’s frequency 

range of 806MHz-896MHz and 150W power capacity 

works in both cellular and SMR systems. It offers 

60MHz of bandwidth. The VSWR is less than 1.5:1, and the 
single-phasing coil design delivers a full 4.5dBd gain. The BMAX- 
9155S operates at 890MHz-945MHz with 4.0dBd gain and 
55MHz bandwidth. Both models have a black finish, including the 
rugged shock spring, and are 13" in height. 


Dual-band, glass-mount antenna 


The ON-2d/b dual-band, glass-mount antenna 
from Hirschmann is for hands-free cellular and 
PCS applications. The new model, #927913-940, 
is equipped with a male FME connector, making 
it usable with hands-free car kits from Ericsson 
and other manufacturers. Soldering, crimping or 
adapters are not required. The antenna is designed 
to yield a nominal 3dB of gain when operating 

a ina frequency range of 805MHz-895MHz and 
._| a2qB gain in the 1,850MHz-1,975MHz range. 

It is useful with digital PCS phones. The an- 
tenna has a small footprint, sleek profile and a flexible collinear radiator. 
Its housing is made of a non-metallic resin, eliminating parasitic reso- 
nance, The whip radiator is a dual concentric design, made of black 
chrome-plated stainless steel to resist corrosion and chipping. Its dual 
phasing coils are encapsulated in rugged Kraton for whistle-free opera- 
tion. 


Glass-mount GPS mobile antenna 


Mobile Mark’s on-window GPS 
—) antenna for mobile applications con- 
"| sists of a 5dBi GPS element with a 
30dB gain amplifier. The active device 
is mounted within a protective radome 
and placed inside the vehicle window. 
A low 2.5dB max noise figure with 
good filter characteristics ensures sen- 
sitivity and immunity to adjacent chan- 
nel noise. The antenna can be mounted to the inside of 
the front or rear windshield, [t is held in place with 3M 
VHB (very high bonding) tape; no holes are drilled. 
Power is supplied to the GPS amplifier and antenna 
through a single 10-ft. RG-173 cable, terminating with 
a SMB plug connector. 


Cellular/GPS microstrip antenna 


Hirschmann has upgraded the performance characteristics of its dual- 
band cellular-GPS antenna for improved sensitivity over wider frequency 
ranges in cellular and SMR applications. The antenna can be used in 
combination with a GPS receiver and either a cellular phone or SMR 
radio for vehicle tracking, navigation, security, emergency reporting, theft 
prevention and remote diagnosis. Cellular coverage is available between 
825MHz-896MHz for the AMPS band and 
890MHz-960MHz for the GSM band. Addi- 
tional frequency ranges between 450MHz-— 
2.4GHz are also offered. The antenna also 
features a removable radiator offering unity gain 
(in the flex-mast style) or 3dB gain (collinear 
style). A microstrip GPS antenna uses an active 
26dB gain low-noise amplifier for the GPS. The 
device consists of two independent antennas 
| with a separate feed line for each band. The 
antenna’s cellular/SMR function uses an FME 
connector as standard; the GPS function uses an 
SMB type. Other connector types can be used. 
The antenna is available in magnetic, trunk lid or 
bolt-on configurations. 


Elevated feed antennas 


Larsen’s line of elevated feed an- 
tennas, Sentry, is based around two 
basic mounting options: the NMO/ 
Motorola style 94" hole mount and a 
direct feed version. Both versions 
use PCB technology for tuning, a 
chemical- and UV-resistant 
Makroblend housing and a heavy- 
duty shock spring for durability. The 
whips feature Kulrod copper-plated 
17-7 stainless steel for good con- 
ductivity and a black polyurethane 
coating for a long life. The antennas 
provide a 3dB gain in the 806MHz- 
866MHz and 824MHz-896MHz frequencies. 
Both the NMO and direct-feed versions are avail- 
uble in permanent-mount and mirror-mount con- 
figurations, The NMO model is also available in 
a low-profile, trunk-lid mount. 


Dual-band mobile antennas 


Larsen’s Gemini dual-band se- 
ries antennas operate in the 
825MHz-896MHz and 1,850MHz— 
1,990MHz frequencies and have 
been designed to enhance dual-band/ 
dual- or tri-mode phone perfor- 
mance. Used in conjunction with the 
hands-free kits, the antennas are de- 
signed to increase range, improve re- 
ception and reduce the number of 
dropped calls. The antenna features 
Kulrod copper-plated whips, resin polymer plastic bases 
and Digishield coax. The low-loss, glass-mount antenna 
delivers a 3dB gain in cellular and PCS bands. 


Chrome coil 
mobile antennas 


The MWY series 
(VHF) and MWU se- 
ries (UHF) from 
Maxrad are base- 
loaded antennas that 
incorporate “classic 
chrome coil” for high 
gain and wide band- 
width performance. 
The MWV-1322(S) 
antenna provides 
2.4dBd gain for 
132MHz-174MHz 
applications. Band- 
width is 20MHz. The 
MWU series phased 
coil UHF antennas 
are available in four 
models that deliver 
4.5dBd gain for ap- 
plications ranging 
from 406MHz to 
512MHz. Bandwidth 


varies ; from 34MHz to 42MHz, 
depending on the specific model. 
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: N ew products 


Lightning protection, site maintenance come in one package 


Northern Technologies offers ground- 
ing audits and updating, repair, installation 
of lightning suppression, FAA tower com- 
pliance and scheduled maintenance, as well 
as a line of new grounding and lightning 
Suppression products, Customizing and 
scheduling site maintenance can reduce 
overhead costs, eliminate tech training and 


other personnel issues and keep downtime 
minimized. A total package for site protec- 
tion involves a site audit from which the 
customer receives a full detailed report of the 


findings and areas requiring correction or 


compliance. Technicians provide the neces- 
sary services and if needed, repair and install 
the products, 
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Dataradio Wireless Data Solutions! 
Selected By NASA. Proven On Mars. 


When NASA was looking for off-the-shelf wireless data equipment for the Mars 
Pathfinder mission, where did they turn? To Dataradio, the recognized leader in private 
wireless data. From Public Safety and Utilities to commercial applications, Dataradio’s 

unparalleled, high quality solutions can do the trick for any of your mobile or fixed needs. 
No matter what the problem, we have the right solution — from the best hardware to 
complete system design, and just about everything in between, 


Plus, we won't forget about you after the sale. Our people take pride in keeping our 
customers and their needs ahead of the game. State-of-the-art technology. 
The best radio modems and support on the market. That's the Dataradio solution. 
Give us a call at (770) 392-0002 and see what we can do for you or visit our website. 


DYPRADIOY 


6160 Peachtree Dunwoody Road, Atlanta, Georgia 30328 (770) 392-0002 FAX (770) 392-9199 
OUTSIDE USA: 5500 Royaimount Avenue, Suite 200, Town of Mount Royal, Quebec, Canada H4P 1H7 (514) 737-0020 
World Wide Web: http:/www.dataradio.com or E-mail: inio@dataradio.com 
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_ Readers’ choice 
Of all the new products and serv- 
ices in the October 1997 issue, the 
one reprinted here generated the most 
reader requests for additional infor- 
‘mation, If you missed it the first time, 
here is your opportunity to acquire 
more information on it. Just circle the — 
corresponding Fast Fact Card num- 
ber on the card found in the back of 
this issue and mail the card to us. _ 


DTMF decoder suitable 
for portable operation 


_Optoelec-: 
tronics’ 
Techtoyz is a 
line of test 
equipment 
housed in 
- -beeper-style 
cases, The 
Techtoyz mi- 
‘cro DTMF 
decoder «is 
suitable for 
portable, hands-free operation. With 
its built-in microphone, DTME tones 
are automatically decoded from the 
signal source of tape recorders, re- 
ceivers, two-way radios or anything 
else where touch tone can be heard by 
the micro DTMF decoder, There is 
also a built-in audio input jack for di- 
rect connection to any receiver’s 
speaker output. The decoder can de- 
code as many as 12.5 characters per 
second while displaying the charac- 
ters on its 12-digit LCD. 
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Custom shelters house equipment 


Versa-Shelter customized pre-fabricated 
shelters designed to meet standard and non- 
standard equipment shelter requirements are 
now available from Utility Structures. Con- 
struction methods, interior and exterior mate- 
rials and appearance are determined according 
to customer specifications. Electrical and 
environmental equipment and controls can 
also be installed in Versa-Shelter to provide 
an internal environment suitable for all forms 
of instrumentation, communications and 
power equipment. Most structures can be 
shipped with optional electrical and mechani- 
cal systems already installed and tested. An 
additional option available with the shelters is 
standby power, All types of backup power 
systems can be housed within the shelter. 
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For complete information on the conference, exhibitors, hotels, 
special events and more, return this coupon today or dial FAX- 
ON-DEMAND at 1-800-601-3858.* Or call Intertec Trade Shows & 
Conferences at 303-220-0600, ‘Available after 3/2/98. 


_] YES! Please send me information about attending RF Design '98. 
] Please contact me about exhibiting. 


First Name 

Last Name 

Title 

Company 

Address 
City 

State Zip 

Phone* Fax* 

E-mail f 


*infetnational guests, please Include country and city codes. SOURCE CODE: AD2 


MAIL OR FAX TO: Intertec Trade Shows & Conferences * RF Design '98 
9800 Metcalf Avenue + Overland Park, KS 66212 
1-800-288-8606 or 303-220-0600 * FAX: 913-967-1900 


RF Design magazine has opened Its 
Call for Papers for the RF Design '98 
Conference & Expo. Technical papers 
are invited for the following areas: 


+ RF & Wireless Technology 

* Integration Trends 

* Transmission Standards 

*Spread Spectrum 

* Frequency Synthesis & Modulation 

* System Design Techniques 

* Device Characterization & Modeling 

* Design Optimization 

* RF IC Integration & Design 

*Test Equipment Applications 

* Receivers, Filters, Mixers & Oscillators 

* Power Amplifiers 

* Digital Communication Systems 

* Automation, Sensing, Control 
& Security Broadcast 

* Data Networks, WLAN, WAN, Wireless 

*Modem Automotive, Transportation 
& GPS 

* Military & Weapons 

* Medical Applications 


SEND ABSTRACT TO: 
Doug Liljegren 

Industry Conference Director 
RF Design 

9800 Metcalf Avenue 
Overland Park, KS 66212-2215 
Or fax to (913) 967-1905 


Presented by: 


RF design _ 


With support from these other 
INTERTEC' /PRIMEDIA Publications: 
Mobile Radio Technology 
Cellular & Mobile International 
Wireless Review 

Satellite Communications 
Telephony 

Global Telephony 
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New products 


System design tools upgraded for Windows 95/NT 


EDX Engineering’s Windows 95/NT 
versions for all of their wireless communi- 
cation system design tools offer all the 
Windows ease-of-use features including: 
graphic user interface, multitasking to other 
Windows applications, use of Windows 
printer drivers, toolbars and clipboard sup- 
port. The new versions also have the ability 
to import a mosaic topographic map, satel- 
lite and aerial photo images. They also have 
standard EDX software features like mul- 
tiple propagation models, 17 study types 


and precise mapping with multiple Jayers. 
Improved file importing capabilities in- 
clude MapInfo and ArcView geographic 
files. The new versions offer add-on 
modules that allow users to have special- 
ized study capabilities in a single applica- 
lions, creating a flexible family of wireless 
communication system design products. 
Products upgraded to Windows 95/NT 
versions include SIGNAL, MSITE, 
SHDMAP, CVR. TPATH, AMW. FMSR 
and TVSR. 
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Headset allows for monitoring of radio communications at comfort level 


The ParMar- 


high-noise head- 
set, the HD- 
PWH1200 from 
TwitCo Distrib- 
uting, features a 
muff-mounted 
PTT switch and 
high-impact plas- 
tic muffs that attenuate the ambient noise to 


Low dual-mulf 


the user, allowing the monitoring of radio 
communications at comfortable levels. The 
noise-canceling boom microphone transmits 
intelligible speech in noise environments 
exceeding 1]0db SPL. The goose neck 
boom design allows for optimum placement 
of the microphone directly at the user's 
mouth for maximum noise-canceling opera- 
tion. ParMarLow offers an easily replace- 
able headband strap, ear pads and cable kits 
that extend the life of the headset. 
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Enclosure protects solar modules 


Direct Power & Water’s Uni-box uni- 
versal battery box and electrical enclosure 
system is under license from Solarcraft. This 
outdoor enclosure is rugged and versatile. 
Integrated brackets at the top and the bottom 
allow mounting of solar modules or other 
equipment, It can be pad- or ground- 
mounted or attached to vertical poles, walls 
or handrails. Standard construction is 12- 
gauge, cold-rolled steel with a white polyes- 
ter powder coat finish. The box can also be 
hot-dip galvanized or made from aluminum 
or stainless steel. The model SR16 box Is a 
combination NEMA 3R/4X design with a 
pull-out electronics tray. The boxes are 
stackable and modular. 
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Chargers That Adapt 
to Your Application 


Charge gel-cell or lead acid batteries 
rapidly and properly under virtually 
any condition in fixed or mobile 
installations: RF, Microwave, 
Tel-com sites, Base Stations. 
Emergency Vehicles and Generator 
Sets. Phase Three chargers employ 
three-phase “smart” charging for 
rapid recovery and long life of 
critical battery systems. 


Puase Turee™ 
4 FEATURES: 


» Three phase charging: bulk, absorption, float + 


* Equatizition option * 
* Gel-cell/lead-acid selector switch « 


* Temperature compensation for optimum charging in high/low temp. environments * 
* Rugged stainless steel case: optional remote monitor panel * | 
* Multiple units can be wired in parallel for higher power or N+1 redundancy + 
* Excellent regulation/filtering - cin power radios with batteries off-line * 
* 115/230 VAC, 50-60 Hz input - operates worldwide ¢ 


* UL. FCC and CE certified « 


* Numerous Models: 12 volt - 21), 40. 70 amp: 24 volt ~ 20 and 35 amp * 


NEW AAR 


“two-way radio voice 


scrambler designed: 
provide intermedi- 
ate level security for 


communication systems 

and isa perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 530-477-8403 or for 
product catalog call 1-800-874-8663 


DATA SIGNALLING PRODUCTS 


(Bvonconm: 


For brochure and technical assistance call 800-854-3906 
FAX: 714-957-1621 « Website: www.newmarpower.com 


15385 Carrie Dr., Grass Valley, CA 95945 
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Systems improvides police, fire 
incident response capabilities 


Tac pak from 308 Systems is a portable 
integrated communications system. The sys- 
tem is a lightweight, battery-powered, man- 
portable communication system with full 
wireless communications functionality inte- 
grated into a small suitcase. Public salety 
personnel operating in remote locations can 
have full communications capabilities avail- 
able to them anywhere. The system was 
originally developed based on California 
Highway Patrol emergency incident field 
operational requirements. Options available 
in the system include an environmentally 
secure carrying case, Penhum laptop com- 
puter, three simultancous RF data lines, color 
printer, fax, copier, digital still/video camera 
with voice annotation, document scanner, 
cellular telephones, satellite telephones, GPS 
system, GIS system, television receiver, and 
videoconterencing. 
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Noise, interference emulator offers 
power meter and stored calibration 


The TAS 4600 from Telecom Analysis 
Systems emulates the noise and interference 
found on most wireless communications 
channels and allows thorough, repeatable 
testing ina laboratory setting. The emulator 
is an alternative to systems that require the 
use of multiple instruments to provide the 
same functions. Exclusive features include 
an instrument-grade power meter for precise 
carrier and noise measurements and stored 
calibration in non-volatile memory to opti- 
mize accuracy. By providing accurate 
carrier-to-noise and carrier-to-interference 
conditions, the emulator can be used to test 
a wide range of wireless communications 
equipment, including cellular phones, base 
stations, modems, cordless phones, wireless 
local loop and personal communications 
devices. It exceeds the requirements of re- 
cently introduced CDMA equipment test 
specifications such as IS-97A and IS-98A. 
The combination of the TAS 4600 and TAS 
4500 Flex4 RF channel emulator and Taskit 
for Windows software provides users with 
a complete test system for CDMA wireless 
test applications. 
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Cell alarm reporting unit operates on all AMPS systems 


Barnett Engineering's ProTalk CV2 cel- 
lular alarm reporting unit combines the ver- 
satility and portability of a 3W cellular 
telephone with the flexibility of an alarm re- 
porting unit in one package. The CV2 ARU 
is compact, operates on all AMPS cellular 
systems and provides alarm reporting 
capablities to unattended equipment at site 
locations that have cellular coverage but no 


telephone lines for communications. The unit 
uses user-recordable, digitized voice mes- 
sages that can be recorded into the unit using 
a standard telephone set. The voice messages 
provide the site identification and the alarm 
condition and request the called party to ac- 
knowledge the alarm message to halt the di- 
aling process. The unit has eight analog or 
digital alarm inputs and eight control outputs. 
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Complex “Impedance Analyzer 


: The AEA 
CIA-HF Complex Impedance Analyzer 


Introductory Price only $359.95 


+ $7.50 S&H 


Imagine having a portable graphical Complex 
Impedance Analyzer that will fit in the palm 
of your hand for testing your antennas in the 


field without the need for house 


This instrument is small cnough to take up the 
tower with you and attach directly to the feed 


point of the antenna. 


The CIA-HF is a graphical antenna analyzer 
that will not only give a display of the SWR 
curve like the other AEA SWR Analyzers, it will 
also display a graph of the vector impedance of 
an antenna as a function of frequency. Built-in 


FM 


filtering eliminates interference from 


broadcast stations. 


For a given frequency. 


pow er. 


there is a numerical 
display of the Real and Imaginary components 
of impedance (including phase) along with the 
value of Capacitance or Inductance needed to 
provide the correct complex conjugate match, 


nominal charge. 


Capacitance or Inductance. 


impedance at a given frequency. 


with appropriate connector adaptor. 


a snap. 


For more information on this exciting new product or for our catalog, 
contact AEA at the numbers listed below. 


AEA 
= Orders 1-800-258-7805 


Tech Info: 760-598-9677 * FAX: 760-598-4898 * www.aea-wireless.com 
Division of TEMPO RESEARCH CORPORATION 


1221 Liberty Way, Vista 


A 92083 


Prices and Specifications subject to change without notice or obligation. 
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The CIA-HF will operate in seven different 
display modes including the DC Voltmeter 
mode. Easy firmware upgrades will allow you 
to update your instrument in the future at a 


The CIA-IF will display the impedance curve 
of any resonant circuit along with a numerical 
display of the Q Factor and various SWR band- 
widths over a frequency range of 4 to 54 MHz. 
In addition, you can see a numerical display of 


You can even see the vector representation 
of the real and imaginary components of an 
The CIA-HF 


will accept cither coax or open wire feedlines 


On-line help menus makes using this product 


71 


ce 


UHF Trunking Amplifiers 


Output Powers Available: 


@ 50 Watts ® 200 Watts 
@ 100 Watts @ 350 Watts 


800 USA MADE 
847-593-1213 
FAX 847-593-1320 
salesiavocomel.com 
www.rocomerf,com 
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New products 


Transceivers offer 5W power output, 11 RF channels 


VHF and UHF 
synthesized RF 
transceivers for 
data telemetry ap- 
plications from 
Ritron, the DTX- 
150 (VHF) and 
DTX450. (UHF) 
transceiver mod- 
ules, are used by 
end users, system 
integrators and 
original equipment 
manufacturers 
(OEM) to provide RF wireless voice and data communication 
products and systems. The DTX modules feature 5W of power 
output (programmable to 2W), 11 RF channels, CTCSS/DCS 
signaling, wideband operation, power saver modes, fast RX and 
TX attack times and advanced surface-mount technology. The 
transceivers include a complete stand-alone module consisting of 
an RF transceiver and microcontroller-baseband module in an 
enclosure. For Jower cost and highly integrated applications 
where the user is prepared to supply RF synthesizer data and 
conditioned signals, the DTX RF transceiver board is available 
separately. The modules are small and compact, measuring 
1.23" & 2.49" X 4.5". The transceiver board by itself measures 
0.45" X 2.25" kK 4.11". 
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Terminal scrambler unit facilitates 1 to 10 scrambler interface modules 


Pacific Circuit Design’s full-duplex rack- 
mounted terminal scrambler unit (TSU) can 
facilitate from one to 10 scrambler interface 
modules. Each module can provide one of a 
possible 10,000 exclusive [D codes requested 
from the field scrambler unit (FSU). The 
TSU has 6002 balanced line inputs and 
outputs, and all levels are adjustable. The 
maximum audio output level is OdBm. The 10 


RX and TX audio pairs are connected to four 
rear skirt-mounted female IEEE 50-pin 
Centronic connectors. The TSU mother board 
has a visual display to identify scrambler 
channels in use and computer control 
switches for each channel. The TSU's output 
control port and OPDB panels provide for 
extended local control by operators. All tele- 
phone line audio is clear audio with only the 
on air audio being either scrambled or clear, 
which is dependent on the FSU signaling 
requests. The TSU has an application for rural 
telephone, marine radiotelephone and SMR 
networks where privacy is an issue. 
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Connectors feature two sealing methods, quick installation time 


Eupen Cable USA has added the V-con- 
nector series to its EC? family of connectors. 


The connectors use a heavy-duty silicone 
rubber o-ring to seal between the connector 
and the cable. The rest of the connector is 
supplied as two pieces, eliminating the chance 
of losing the small components common to 
other connector designs. The result is a quick 
installation time. The captivated center pins in 
the connector body assure correct pin depth. 
The connectors offer return loss better than 
35dB and passive intermod below — 160dBe. 
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Trunking mobile operates across 
industrial business pool 


Uniden 
Private Ra- 
dio Commu- 
nications’ 
SMU250KTST 
is a trunking 
mobile that al- 
lows operation 
across the full 
UHF indus- 
trial business pool defined in the FCC 
refarming rules plus the 470MHz~494MHz 
T-band frequencies, The mobile operates on 
a full 44MHz bandwidth. It features wide 
bandwidth combined with talkaround/con- 
ventional/LTR trunking operations and the 
ability to upgrade to an enhanced LTR soft- 
ware (ESAS). The mobile has program- 
mable narrowband (12.5kH2/15kHz) or 
wideband (25kHz/30kHz) operation by sys- 
tem. The mobile is compact (7.1" X 
5.7" X 1.7") with large 10-digit alphanu- 
meric backlit LCD. It also offers 100 talk- 
group capacity. The unit is MIL-STD 810E 
compliant. 
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Your Source For 
Portable Accessories 


PRYME 


Ra cdiica 


Mini Boom Microphones 
Remote Speaker Microphones 


Surveillance Microphones 


nak 4 


Many models available! 


Dealer Inquiries Weicome 


Call 1-800-666-2654 


PRYME Radio Products by PREMIER Communications 
See our webpage at WWw.pryme.com 


Products 


NiCad and NiMH Battery 
Packs for most portables 
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YOUR WORLD. 


Preserve 


Conversations with... 


..OMNICRON Professional Voice Logging Recorders. 
Automatically record your 
important phone conversations, 
two-way radio messages, 
conferences and meetings - 
under $500.00 per channel 
* Voice activated recording 
* 2,8, or 16 hours of solid 
talk time on a standard 
audio cassette 
* Talking clock repeats time and 
date on optional time track 
¢ Alarms monitor tape movement to prevent operator error 
* Instant review of messages ¢ Full line of accessories 


I, Ann —— 


581 Liberty Highway 
Putnam, CT 06260 
860°928°0377 


MALES REL FAX: 860°928¢6477 
www.omnicronelectronics.com 


red 
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automatic [On///iaa timer switch 
for two-way radios, cellular 


phones, mobile computers ... 


EASY TO INSTALL 


= No ignition switch connection 
Complete ... 


YUY 


vehicle 


BUILT-IN SAFEGUARDS 


= Low voltage protection 
=> High voltage protection 
= Reverse polarity protection 


visit our web site 


call for more information 


800-458-3410 


ChargeGuard, Inc. 
400 Highland Avenue 
Altoona, PA 16602 
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4RV/2 VOTER 


Continuous or “vote-lock" mode 
Available as a card or in a rack system 
Price Performance leader for 10 years 
Extend coverage by adding receivers 
Thousands of DHE Voters in service 


4 Channels expandable to 64 
Many. custom applications Az 
Select / disable switches y? 


RF Links or phone lines S 
Opto-isolated /O és ts} 
Signal-To-Noise & ‘ 


oO 
Modular design < & 


For more details call, fax, or write to: 


Doug Hall Electronics 
815 E. Hudson St 
Columbus, Ohio 43211 
(614) 261-8871 
FAX (614) 261-8805 
http:/Avww.dheco.com 
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nothing else to buy 
Programmable: 15 min. to 15 hr. 
Can be located anywhere in the 


http:/www.chargeguard.com 
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New products 


Mobile transceivers feature rugged construction, simple operation 


ICOM America’s land mobile transceiy- 
ers feature rugged construction and simple 
operation. The [C-F320 (VHF) and the IC- 
420 (UHF) radios are built into a diecast 
aluminum chassis and polycarbonate front 
panel. The radios offer features such as 
backlit keys, a five-character alphanumeric 


display for channel identification and four 
programmable keys. They provide normal 
and priority scan, 32 channels with five 
scan groups and two priority channels, and 
selectable channel spacing that allows wide/ 
narrow channel switching independently 
for each channel. The radios are also PC 
programmable. Optional features include 
the SmarTrunkll trunking systems, 
CTCSS and DTCS encode/decode and 
DTMF memory. The radios measure 
5.5" X1.5" X 6.5" and weigh 2 pounds, 
10 ounces. They maintain output power al 
45W (VHF) and 35W (UHF). 
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DSP receivers offer multiple- 
channel, multiple-function capability 


Hewlett-Packard’s three digital signal 
processing (DSP) VXI receivers have 
multiple-channel and multiple-function ca- 
pability. The HP E650xX series receivers are 
designed as subsystem building blocks for 
system integrators’ custom search, collec- 
tion and direction-finding (DF) systems. 
The receivers can tune from 2MHz to 
3.000MHz and, with their wide-bandwidth 
architecture, can demodulate as many as 10) 
signals simultaneously. The receivers can be 
reconfigured for a range of functions. The 
HP E6S01A receiver is for wideband signal 
search and demodulation. The HP E6502A 
consists of a dual-channel IF processor and 
two receiver channels for independent tun- 
ing. The HP E6503A, a dual-channel re- 
ceiver for DF applications, is designed as a 
platform for integrators with DF algorithms 
and calibration expertise. 
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Amplifier provides 150W of power, 
operates at 800MHz, 900MHz 


The Compact series power amphiier {rom 
Eagle Wireless International is an 
800MHz-900MHz amplifier that provides 
up to 150W (CW) of RF power. Using ex- 
ternal exciters, this product will operate in 
the 800MHz and 900MHz SMR radio fre- 
quency bands as well as the 900MHz pag- 
ing frequencies. The amplifier’s broadband 
capability requires no on-site tuning. The unit 
is rack-mountable and compact. The power 
amplifiers are for applications requiring 
maximum performance while occupying the 
minimum rack space. Even though the pack- 
age size has been minimized, the amplifier 
provides the user with a full complement of 
features including LDMOS technology, mi- 
croprocessor monitoring and control of all 
major parameters, local and remote monitor- 
ing and control, advanced thermal perfor- 
mance and full filtering and power control. 
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Right-angle connector works for aesthetic, windload applications 


Times Microwave Systems has ex- 
Circle (366) on Fast Fact Card 


panded the LMR connector line with the 
addition of the EZ-900-7 1GMC-RA, a right- 
angle 7/16 DIN male plug for LMR-900. 
The attachment is identical to the straight 
plug (EZ-900-NMC) and straight female 
(EZ-900-NFC). The right-angle DIN was 
created for applications that require the 
feeder cable be run direct (no jumpers) to the 
antenna with minimum profile for aesthetic 
and windload considerations. The right 
angle allows the cable to be dressed tightly 
to the tower and antennas’ support arms. 


Channelized ESMR repeater offers 8-channel operation 


Aerial Facilities’ channelized repeater 
(cell enhancer) is for use in ESMR 
networks. The repeater offers as many as 
eight channels with a maximum gain 
of 85dB, depending on isolation. The re- 
peater is either available in a wall-mount 
version, or ina 19" rack. It also has several 
options, including ALC, local alarm, 
RS-232 contro] and a battery back-up 
system. 
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Mobile data terminals, GPS 
receivers operate over cellular 


Distributed Networks (Dinet) mobile 
data terminals are available for operation over 
regular yoice analog cellular systems. The 
terminals were developed in response to 
customers requiring voice and data commu- 
nication over a larger area than their two- 
way radio systems provide. The terminals 
can also transmit over CDPD and can be 
equipped with GPS receivers, credit card 
and bar code readers and printers. They also 
offer a GPS-only mobile unit that can be 
operated over two-way radio, CDPD or 
cellular using Mapper software. 
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Transmit combiners offer low 
insertion loss, performance 


Davicom Technologies has introduced a 
line of compact transmit combiners for 
UHF, 800MHz and 900MHz applications. 
The CTC combiners are built using a 
4" X 5" compact cavity and are available 
with single- or dual-stage isolators. They are 
suitable for applications where space is lim- 
ited. As an example, a five-channe! UHF 
TX combiner requires only six rack units; it 
provides for frequency separation as low as 
250kHz. The CTC combiners offer low 
insertion loss, good performance and small 
size for all applications. 

Circle (369) on Fast Fact Card 


Software automates geographic 
signal measurement, analysis 


Survey Technologies’ application soft- 
ware package automates geographic signal 
measurement and analysis of signal cover- 
age. The IFR Software Package was jointly 
developed with IFR Systems. The software 
allows the user to integrate the IFR COM- 
120B, FM/AM 1600S or 7550A with a 
laptop PC and Trimble GPS receiver, creat- 
ing an automated drive-test signal measure- 
ment and analysis system for determining 
signal coverage over geography. The soft- 
ware can measure multiple frequencies dur- 
ing one project. It comes with street map dala 
for the United States. During drive-tesling, 
signal measurement results and the positions 
of measurements are displayed in real time on 
the laptop PC screen. 
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Here’s a Family that Keeps its Secrets 


Today more than ever, the world of two-way communications needs 
the advantage of secure voice. The Selectone family of voice encryp- 
tion products offers you a clear choice at affordable prices. 


From the low-end inversion scramblers, the ST-22 and ST-20B; to our 
mid-range scramblers, the ST-25B with digital rolling code security; 
to the state-of-the-art Advantage-Plus encryption series with time 
domain scrambling and digital signal processing, Selectone will pro- 
vide the right product match for your specific security requirements. 
No hassles. No overselling. No kidding! 


We're confident that our product line is exactly what you're looking 
for, and we'll provide you with a personalized quote to prove it. 
Simply give us a call, send us a fax or write to us with your require- 
ments, and we'll provide you with a customized quote at no cost. It’s 
simple. It’s free. And best of all, it introduces you to the finest family 
of encryption products in the world. You have our name on it. 


S8e/eCtrone 


Mid-range 
scramblers. 


Low-end 
inversion scramblers. 
ST-22, ST-20B 


State-of-the-Art 
Advantage-Plus 
series, 

ST-50, ST-51, 
ST-52 


CUSTOM QUOTES AVAILABLE 


1-800-227-0376 


Selectone, Inc. - 3501 Breakwater Ave. - Hayward, CA 94545 USA 
Phone: 510-781-0376 - Fax: 510-781-5454 « Internet: www.selectone.com 
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New products 


Hand-held field strength analyzer 
offers wideband reception 


The RF field 
analyzer model 
3200 from A.W. 
Sperry Instru- 
ments is a hand- 
held field strength 
analyzer with 
a wideband recep- 
uion ranging 
from 1OOKHz to 
2.060MHz. The 
analyzer is de- 
signed for mainte- 
nance and installation in the mobile 
telecommunications market including cellu- 
lar phones, cordless phones, CB radios. 
cable, television, paging systems and satel- 
lite receiving equipment applications. Fea- 
tures include the ability to analyze 
narrowband FM (N-FM), wideband FM (F- 
FM), AM and single-side bands (SSB) 
modulated signals. [t also includes a built-in 
frequency counter, a built-in speaker and an 
RS-232 interface. The RF-3200 is versatile 
and full-functioned. 
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ANDREW. 
Accept No Substitute 


HELIAX® 
Coaxial Cable 


RADIAX” 
Radiating Cable 


Cable Connectors 


Installation 
Accessories 


Jumper Assemblies 


AF CommSu 


YOUR WIRELESS WAREHOUSE 


CDMA repeater enhances coverage in focused areas 


The EAC-850 trom Allen Telecom Sys- 
tems division is a two-channel CDMA re- 
peater designed to enhance coverage in 
focused areas. For 1S-95 applications, the 
repeater provides operators with quick, 
cost-effective installations on rooftops. 


utility poles, and other sites requiring un- 
obtrusive equipment. The repeater is suit- 
able for improving coverage in focused 
areas like tunnels, indoor settings, dense 
urban sites ad sports stadiums. [t can also 
be used for adding coverage in COMA 
buildouts over an existing analog system, 
or as a driver to in-building coverage sys- 
tems. The product features SAW filtering 
and automatic gain control. It can be re- 
motely operated through a wireline modem 
for setting the channel or frequency. turn- 
ing the RF path on or off, setting the gain, 
alarm thresholds or status. Remote moni- 
toring enables the measurement of alarm 
status, temperature, frequency or channel 
gain setting and output power. 


Circle (372) on Fast Fact Card 


Receiver down converter offers reliable fixed-gain operation 


Allgon’s PCS receiver down converter 
(RDC) enables base station manufacturers to 
use 800MHz biuse station equipment for 
1.900MHz PCS applications. The features 
include a PCS band-specific. high-selectiv- 
ity. input filter; [8dB at 2MHz, >70dB du- 
plex rejection, Italso has a reliable fixed-gain 
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operation, 37dB, from antenna to RDC out- 
put and integrated tower-top amplifier power 
supply and surveillance. There are integrated 
test ports for easy monitoring, a good LO 
performance and convenient 19" rack mount- 
ing. The RDC is available in models for each 
PCS band (A through F). oh, 


TRANSMITTER LOCATION 


pply 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 
PO Box 2780 Carefree, AZ 85377 


Fel: (602) 488-9755 Fax: (602) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 
PO. Box'2;, Seaton, Devon EX12 2YS England 


Call or fax to receive our new 1998 Catalog 


B00-co5-bece © FAX 800-282-3266 


Circle (73) on Fast Fact Card 


Mobile Radio Technelogy June 1998 


Tel.& Fax: 44 1297 62 56 90 
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ANS 


Bliley Siddall Abrams 


Stewart 


House Commerce Committee chairman Thomas Bliley Jr., R- 
Va., wins PCIA’s (Personal Communications Industry Associa- 
lion) Lifetime Achievement award for his demonstrated commit- 
ment and leadership in advancing the field of wireless communi- 
cations. The Eugene C. Bowler Award goes to David Siddall, legal 
adviser to FCC Commissioner Susan Ness. Along with the awards, 
the PCIA Foundation also presents scholarship awards to students 
studying in the field of telecommunications. 


Changes at Centurion International, Lincoln, NE: 

Vincent D. Abrams leaves Chief Automotive Systems, Grand 
Island, NE, as product marketing manager to join Centurion as 
product manager. Brad Hoffman, plant manager, advances to vice 
president of manufacturing. Rich Meyers takes over as plant 
manager after spending six years as operations manager for Tool 
Products in Minneapolis. Monty Rohde, plant manager of the 
battery division, moves up to corporate director of research and 
development. Henry Smith advances from quality assurance man- 
ager to director of corporate quality assurance. 


Changes at Trot. Communications Group, Dallas: 

Walter Jon Stewart, vice president of administration, is elected 
president. President Raymond C, Trott, P.E., is elected chairman 
of the board. 


David Kunze departs Noel Group, New York, as a national 
accounts manager, to join Gamber-Johnson, Stevens Point, WI, as 
eastern regional sales manager. 


Ramon D. Ardizzone, chairman of Glenayre’s board of direc- 
tors, Charlotte, NC, is appointed chairman of the PCIA Foundation, 
Arlington, VA, 


Peter F. McCloskey, president of the Electronic Industries 
Association (EIA), Arlington, VA, wins the 1998 EIA Medal of 
Honor, the association’s highest award. 


Charles D. Kissner, chairman of Digital Microwave, San Jose, 
CA, joins Spectrian’s board of directors, Sunnyvale, CA. 


Richard B. Peabody, president of Harris Farinon Canada, 
Quebec, advances to vice president of the company’s Farinon di- 
vision in Redwood Shores, CA. He succeeds Ricardo Diaz, who 
is retiring. 


Elaine Jones joins Davicom Technologies, Quebec, Canada, as 
director of marketing and sales for Davicom’s new U.S. subsidiary, 
Davicom Technologies Ltd., after operating a marketing consulta- 
tion business informally known as Elaine Jones Marketing and PR 
in Salt Lake City. Her office is located in West Jordan, UT. 


Changes at Standard Communications, Los Angeles: 

Robert J. Bir leaves Vanguard Electronics, Gardena, CA, as 
marketing manager to join Standard as sales support manager. 
David Ferrell departs Maxon America, Kansas City, MO, as a 
sales manager to join Standard as eastern regional sales manager. 


James J. Allhusen departs Advanta, Atlanta, as executive vice 
president, to join Equifax, Atlanta, as executive vice president. 
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L iterature 


Manual offers advice on commercial trunked radio systems 


The International Mobile Telecommu- 
nications Association’s Operations 
Manual for Commercial Trunked Radio 
Systems pools information from a variety of 
experts in the trunking industry. It encour- 
ages entry into the commercial trunked radio 
industry, offering information on growth 
potential, size of the industry and favorable 
trends, The report features information on 


planning a business and marketing those 
services. The manual also includes models 
to project the growth in subscribers of a 
small, medium or large operation, a pro 
forma forecasting model for a large com- 
mercial trunked radio operator, financial 
worksheets, marketing questionnaires, tar- 
get customer worksheets and service and 
pricing techniques. 
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Book features land mobile 
system design procedures 

Artech House’s Land-Mobile Radio Sys- 
tems Engineering, by Garry C. Hess, is an 
applications-engineering reference. The 
book presents the science and the art of 
system design procedures in land mobile 
radio system engineering. It includes 
chapter-end problems (and solutions) that 
provide insight into how the theory and 
various analytical procedures are used in 
practice. The book is supported by 117 fig- 
ures, 28 tables and 453 equations. The 
book’s content ranges from free-space 
propagation to building shadowing adjust- 
ment model investigation. 
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Catalog offers mobile 
communications mounts 

A revamped and expanded Mobile Com- 
munications Mounts and Accessories cata- 
log from PanaVise Products includes its 
newest products: the Windowgrip windshield 
mount, the Grip 2000 (Windowgrip/ 
Portagrip 2000) combination, and the Combo 
Kit (pedestal mount/Portagrip 2000). The 
technical section for the Portagrip 2000 phone 
holder has been expanded, and new sections 
describing the company’s consumer packag- 
ing and history have been added. The 16- 

ge catalog (part number CC-1297) is avail- 
able through PanaVise representatives, by 
calling the company, or by ordering online. 

Circte (404) on Fast Fact Card 


Catalog doubles as product guide, application manual 


SSAC’s 12th edition if its Solid State Tim- 
ers and Controls Catalog is a 352-page prod- 
uct selection guide and application manual. The 
catalog provides clear data and application tips. 
A revised product selection guide organized 
by mode of operation aids in selecting prod- 
ucts such as time delay relays, solid state tim- 
ing modules, flashers, HVAC/R timers and 
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controls and three-phase voltage monitors. 
Each secuion has its own selection chart. 
Double indexing and sectional tabs streamline 
reference time. A new products section has 
been added to the edition, along with expanded 
application notes, a colorful plant tour and 
information about SSAC’s quality control and 
custom product design programs. ms 


QUALITY-SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 


* Low-loss Transmitter Combiners 
* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 


Investigate this complete line of 
high performance products today! 


PHONE 254-848-4435 
FAX 254-848-4209 


SROOUCTS: INC. CON ; 
PO.BOX 21145 * WACO.TEXAS 76702 
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Coordinator 
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Doug Coonrod, Corporate Art Direcior 
Stephanie Hanaway, Director of Marketing and 
Communications, Intertec Trade Shows and 
Conferences Division 


Raymond E. Maloney, President and CEO 
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Barbara Kummer, Circulation Director 
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Customer Service, 800-441-0294 or 913-341- 
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ADVERTISING SALES OFFICES: 
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Mercy Contreras, Group Publisher, 
303-220-4245 
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Fax: 303-793-0454 
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“Deki Classifieds 


Reserve your spot in the next issue! 


Phone: 913-967-1861 « 800-347-9375 


Dawn Rhoden 
Classified Advertising 
Manager 


Fax: 913-967-1735 


Mail: 


9800 Metcalf Ave. 


Overland Park, KS 66212 


ALCOM 
David C. Allen 


System Consulting & Technical Services 
P.O, Box 817 (208) 939-6950 
Eagle, ID 83616  davida@primenet.com 


FREDERICK G. GRIFFIN, P.C. 


$. 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, 9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


LIGHTNING 
=PREVENTION 
= SYSTEMS 
STATIC DISSIPATION SYSTEMS FOR 
LIGHTNING STRIKE PREVENTION 
2048 Cross Keys Rd. 
Berlin, NJ 08009 


Dealersinquines invited. (888) 667-8745 


(609) 767-7209 
FAX (609)767-7547 


AN 


WWW.LPSNET.COM 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZ| 


PRESIDENT 

930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE; (850) 224-4451 « FAX: (85D) 224-3059 
E-mail; omnicom@polaris. nat 


[E PORTABLE DEPOT.~ 

KEEP ANERCA COMBA! (COMMUNICATING FROM COAST T Lt coast’ 

* FACTORY TRAINED TECHNICIANS « 

SURFACE MOUNT TECHNOLOGY + 

* FACTORY APPROVED NATIONWIDE « 

* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED = 

+ MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 

Route 2, Box 338C © Lynchburg VA 24501 
ERICSSON 2 804-237-3427 


PORTABLE 
PORTA:TECH TECHNICAL 
SERVICE, INC. 
121 Crowell Lane * Lynchburg, VA 24502 


» GE Portable Radio Service Depot 
Factory Approved Nationwide 
«Current Product Lines 
FACTORY TRAINED —s Voice Guard Certified 
TECHNICIANS 
eR DURE Ree + Surface Mount Technology 


* Public Service Trunking 
804) 239-3049 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr./2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
502-683-0936 = @ 


MTVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 
Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 
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Tower Space 


RADIO TECHNICIAN NEEDED 
Experience required with installing und maintaining 
land mobile systems, with some paging & telecommu- 
nications. Good benefits with growing Southwest 
Michigan company. Hourly rate offered dependent 
upon FCC or industry certification possessed. Reply 
with resume to: Personal/Confidential, Classified Ad 
Coordinator, Mobile Radio Technology, Dept. 9353, 9800 
Metcalf, Overland Park, KS 66212-2215. 


Journeyman Level Electronic Technician 
Multnomah County, Portland, OR, is secking an Electronic 
Technician experienced in installation and maintenance of 
conventionaltrunked mobile radio, microwave, CCTV. ac- 
cess control, intercoms, detention electronics, PLC, facili- 
lies paging, low voltage control electronics, $22.09 per hour, 
plus benefits, Application deadline is Friduy, June 12, 1998, 


APPLICATION INFORMATION available at 
www, multnomah. tib.or.usjobs/ or mail SASE to Mulomah Co. 
Employee Services, PO Box 14700, Portland, OR 97293-0700. 


TWO-WAY RADIO TECHNICIAN 


33-year-old Motorola MSS has an opening 
for a Bench Field and Senior Technician in 
Joplin, Missouri, Must have prior experi- 
ence in installation, maintenance and com- 
ponent level repair of major brands of com- 
munication equipment. Full benefits, com- 
petitive wages, excellent working condi- 
tions. Send resume to: 


Western Communications 
219 West 14th St. 
Joplin, MOQ 64801 

ATTN: Wait 


When you’re looking for 
qualified professionals, turn to 
MAT classifieds for all your 
recruitment needs! 
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Employment 


NWésrern COMMUNICATIONS 


Western Communications, the fastest growing Kenwood 2-way Radio dealer in the 
Northwest, has an immediate opening for a Radio Communications Technician, 


Responsibilities include 


Maintenance, repair and installation of 2-way radio equip- 


ment, including mobiles. portables, base Stations. pagers. repeaters and LTR trunking 
systems. A mix of bench and field work required 

Position qualifications require a minimum of 2 years installation experience and 4-5 
years repair experience. FCC/NABER certification will ennance your qualifications. 


Excellent compensation package to include 


e Very competitive wage 
* Profit sharing 


Send resumé with typec cover letter to 


e 401K olan 
¢ Major medical plan 


Western Communications * Attn: Service Manager 
4416 Kennedy Street, Boise, ID 83705-5090 


PAGING TECHNICIAN 


(Systems Technician) 


Due to tremendous growth, KINI L.C., the management company for 
Kansas Cellular, the leading wireless communications company through- 
out rural Kansas, is seeking a Paging Technician (Systems Technician). 


Applicant should possess the following: 


Ability to perform installation, testing, monitoring, maintenance and 
operation of all paging systems and associated hardware and software. 
Ability to repair and complete warranty upgrades on paging units and 
all associated hardware and software. 

Ability to provide technical support to customer service and cellular 


technicians. 


Ability to resolve system trouble and to stand system watches. 


* Highly motivated and team-oriented. 


Qualified candidate will receive a full benefit package that includes health, 
dental, vision and retirement. Send or fax resume and cover letter to: 


KINI L.C. 
ATTN: Human Resources (GT) 
P.O. Box 5090 * Salina, KS 67402-5090 
Fax: 785-823-3856 


b Hansas Cellular 


The State’s Largest Cellular Telephone System 


MOTOROLA 


Authorized Two-Way Radio Dealer 


Motorola Field Technician 
Largest Motorola Shop in Miami seeks 
broadly experienced and highly motivated 
2-way Radio Field Technician. Work in the 
most Advanced Service Shop in the State 
of Florida. We offer long-term employment. 
competitive wages and medical benefits. 
Position requires a minimum of 4-6 years 
experience. 


Only qualified applicants should send resume 
outlining experience and wage history to: 


ADVANCED RADIO SYSTEMS 
7324 NW 56 STREET 
MIAMI, FL 33166-4204 
ATTN: Room 101 
Voice: (305) 884-1795 
Fax: (305) 884-1985 


80 Mobile Radio Technology June 1998 


TWO WAY RADIO TECHNICAL 
SUPERVISOR/MANAGER 


Established Motorola dealer and service fa- 
cility in Portage, WI, has an immediate open- 
ing for a technical supervisor/manager. 

The top candidate shall possess a working 
knowledge of the installation and repair of 
conventional, trunking, microwave. E911 and 
other technical communication systems, a 


friendly customer service attitude and the abil- 
ity to communicate well with customers and 
staff. 


Position requires 4 minimum of 4 years expe- 
rience/training with Motorola equipment. Fax 
or email your resume and salary requirements 
to: 
COMMUNICATIONS SERVICE INC. 
608-429-3300 * (fax) 608-429-3500 
Email: employ @ rfdx.com 


7 etna S 


' Action 


E2 Communications, Inc. 


=—J 


/ 
\ 


Relocate to the beautiful 
Pacific Northwest! 
Immediate Openings: 
Two-Way Radio Technician 
and Service Coordinator 


(Minimum 3 years experience— 
Kenwood and Standard products 
Conventional/LTR equipment 
preferred) 
Competitive Wage and 
Full Benefit Package 
Send Resume and 
Letter of application to: 
12414 Highway 99 S - Al4 
Everett, WA 98204 
(425) 348-9121; FAX (425) 712-8076; 
ACT-COM-INC @juno.com 


TECHNICAL SALES 


Create communication power solutions for system 
integrators, dealers, distributors, and radio manufac- 
turers with well established, high quality line of power 
supplies, DC converters, and battery chargers 
Required: A minimum of 2 years sales experience in 
| mobile radio/wireless industry with good working 
| Knowledge of communications systems and power 
supply applications. Position will be based in S. Cali- 
fornia. with 20% national travel 


Send resume and salary requirements to 


WIA Manager 
INDIES Wi a gee” 
P.O. Box 1306 * Newport Beach, CA 92663 


Fax: 714-957-1621 
fredk@newmarpower.com 


E-mail: 


RF & Microwave Engineering 
Job-Site™ 


Wireless industry employment listings 


www. job-sites.com 
$100 flat fee 


for employers 


Free for 
job-seekers 


TWO-WAY TECHNICIANS 


37-year-old Motorola MSS ts looking for 
2-way technicians experienced in all 
Motorola equipment, including pagers, por- 
tables, mobiles, repeaters, etc., bench re- 
pairs, field repairs, tower work, installing. 
NCC/NABER required. Send resume to: 
Shores Communication Co. Inc. 
PO Box 2626 * Globe, AZ 85502 
Attn: Roy Hudgings 
Call 520-425-5870 + Fax 520-425-3711 


Classifieds 


Employment 


Two-Way Radio Technician 
First Communications, Motorola Wireless 
Technology Center, has immediate open- 
ings in our South Georgia and North 
Florida locations. Qualified candidates 
must possess the ability to effectively 
communicate with fellow employees and 
customers. Must be willing to be on-call 
and attend factory training courses at 
company expense. Must have a minimum 
of 2 years experience in the installation 
and repair of Motorola communications 
systems and have basic hand tools. FCC 
license or NABER certification a plus. 
Salary commensurate with experience, 
excellent benefits package with 401K. If 
you would like to be considered for this 
opportunity, send résumé to: 


First... 


Attention: Personnel 
P.O, Box 2234 » Tallahassee, FL 32316 
Fax: 850-575-2870 


——— 
TWO-WAY RADIO 
TECHNICIAN 
MINIMUM SALARY 
$43,350.48 ANNUALLY 


Maintain communication system and 
other associated equipment for the 
City of Memphis Police, Fire and lo- 
cal government. High school gradu- 
ate or equivalent. Two years experi- 
ence in land mobile two-way radio 
field and FCC General Class License 
required. Applications/resumes will 
be accepted May 1, 1998 through 
July 31, 1998. 
CITY HALL, ROOM 1-B-33 


125 NORTH MID-AMERICA MALL 
MEMPHIS, TN 38103 


experience requirement. 


License by the time of appointment. 


an application through the mail. 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing / Several Openings 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3673-4448 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 2% 
at 55 Plan; and includes payment by 
the County of the employee's regular 
contribution of approximately 7%. 
Excellent benefits. 


For an application, please contact 
Sue Jennings 
(408) 299-2711 
Equal Opportunity Employer. | 


COMMUNICATIONS ELECTRONIC TECHNICIAN 
$2,733 - $3,989 MO. 


Position is with the Denver Police Department. 
equal to 41.63% of salary is included. Performs bench and field maintenance and repair 
work on electronic and electrical systems in radio transmitters and receivers. Requires 
graduation from high school or possession of a GED Certificate, supplemented by a 
certificate in electronics from a recognized training facility program, and three years of 
current experience in state-of-the-art electronics equipment repair which must have in- 
cluded bench repair to the component level on radio transmitting and receiving equip- 
ment. Additional appropriate education may be substituted for one year of the minimum 
Possession of a valid Colorado Class “C" or “R" Driver's Li- 
cense at the time of application. A valid driver's license by another state will be ac- 
cepted in lieu of this requirement provided the applicant obtains a Colorado Driver's 
An FCC General Radio Telephone Operator's Li- 
cense is desired at the time of application, but will be required by the end of the proba- 
tionary period. Microwave and EDACS 800 MHz trunking experience, along with com- 
puter mobile data and LAN experience highly desirable. EOE. 


If you live outside the Denver metropolitan area, please call (303) 640-3946 to request 
Completed application due back to Career Service 
Authority, 110 16th Street, Denver, CO 80202-5206 by Monday, August 31, 1998. 


In addition to salary, a benefit package 


SCI provides integrated solutions & on-going sup- iT 
port to the wireless and cellular marketplace. We 

currently have Domestic and International i 
projects in the following areas: 


I * Microwave 
* PCS * GSM 

: * RF Systems © Autoplex 

| * Propagation * Networking 

i * Deployment »* CDMA/TDMA 
* Domestic & Int’! Field/Customer Support 
* Switch/Software/Protocol Development 


* Optimization/Tuning 


For immediate consideration, email or 
fax your resume to; 


4736 Main St., Suite 7 MRT I 
Lisle, IL 60532 
Fax: 630/960-2993 | 


E-mail: sci@interaccess.com 
— EOE ee ee ee ee ee ee ee 


——— 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Acquire Build Manage 
Zone Test. Operate 


Define 
Design 


RCC Consultants, Inc: 


100 Woodbridge Center Drive. Suite 20! 
Woodbridge, NJ 07095 
800-247-4796 

email - infof@rec 


Olfices Nationwide & International 
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Equipment For Sale 


sé 
ERICSSON 2 


Mobile Communications 


EDACS 


Wholesale Dealer 
Call for Our Low Prices 


* service parts at discount prices 
INTERNATIONAL SALES 


Cooper-General Corporation 
175 Fontainebleau Bivd., Suite 1-K 


Miami, Florida 33172 » 
Phone: 305-223-6399 
Fax: 305-559-6624 
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Fs 3-3) SERVICE: you deserve it, you'll get it. 


We'll never forget youre 
the only reason we're here. 


= Shar = Quantity Pricing Available on: Distributor for: 
COMMUNICATION * Mobiles TELEWAVE 
Distrubution Center * Portables Site Management 
* Conventional |RF{ 


* Trunked 
* Accessories 


Authorized Distributor 


Connectors & Cables 


t's the bottom line that counts. 


Mobile Communications SAMLEX 
ne radio sales to Power Supplies 
dealers only WHELEN 
- mw é ™ j Safety & Warning 
Paige & Tim : 


f 


WHOLESALE PRICING: 1-800-548-2484 [f=-Miemu 
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BUY & SELL: 
LTR-800MHz & 9O0OMBZ EF Johnson « Kenwood * Uniden 
MOTOROLA 


UHF * VHF * 800MHz * 900MHz : 
* Mobiles * Portables * Repeaters ¢ Amplifiers * Paging Transmitters 


1-800-786-2199 
ERLING 208 Chesnut Ses: Min, 1% 706 
ax: = a 
- ( FSSOCIATES, INC. * Mike Malone 
jananwrde Pu sect wai www.usedtwoway.com 


GP-68 


SE 


Finv-Way Pag 


WE 14 82 PURC SODU tasin, 900KH, D29944 
BUY 12 ta PURC 5I00 Bases, SODMHy, G&SJLBI GIA 
& 62 MICOR PURC Bases, MHz, CTSAZAVIOIA 


AND SELL [RPSIACSaeent 


0 SE GP-88 GP-300 


ge SPECIAL PRICES and in STOCK! 
2 pe bogies ne raps ta 6 VHE 136- | 74 MHz 
CRICSS OI bsdiwpemtaptdynartice iad UHF 430-470 MHz 
2 oe GC MASIN © fase 460MI Y TASEEB 20ch or l6ch 
DTMF Keypad (CP-50/GP-68) 
Features: 
SCHAEFER PL/DPL built-in 
RADIO i 4 9 DTMF memories 
co 10 previo 3 a Auto or Programmable 
< 7 2a SYNTOA, 154M 209 Repeater Offset 
130 West [RPaIioomeretmertreny 2 or 5W Power level 
All (CP-50/GP-68) radios include: 


Fayette St. $00 'SSMHy Mixed Models 
MIOR NM 30-SOMMZ TTIVBSTIOSAK 

P.O. Box 395 ‘ 3 hour rapid charger 

1200mA4h battery 


RATRAC 48MM: TEIRTATDAZAR 
Denver, IA : 
E-mail: info@nsiradio.com 


50622 10 ca MICOR Buses, 37tlte, C7IRTO1405 
PHONE: 5 ea AADIUS PHO. JOMHr. 447GNU11296N 
NSI Communications 
(A Tel: (253) 946-2426 
nos Fax: (253) 946-8311 


(319) 60 ¢3 Tone ang OF Komote Desk Sets, Moxed Models 
984-6115 


FAX: 3 2 Motoioa SYSTEMS & 
(31 9) J ea. Desktap Contrac $ 4 40 22 Tone Kemom Medules 
‘WANTED: RADIUS, Sis, Mobiles Portables, Repeaters + ALL RANGES 
984-6220 


a ca MICOR SIMs, 17 RTNIAODS 
& UHF Syatars some items export only 


82 Mobile Radio Technology June 1998 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON, TEKK, UNIDEN/?working days 


Channel Element HO/Kirby Ent: 
4420 Kirby Rdi:Cincinnali, OH 45223 > - 


4-800-237-9654 


FAX: 513/542-8870 


AM-FM SERVICE MONITORS 
Bought & Sold 
IFR, Motorola, Wavetek,Marconi, Triplet, HP 


TEST-TRONICS 


Full Calibration & Repair 
Reasonable Rates 
A division of Communications Signaling Inc. 


800-423-2565 


In CA: 805-251-2244 = Fax: 805-252-3100 


FOR SALE 
MOTOROLA R-2038/D/HS 
SYSTEM ANALYZER 


FREQ. RANGE 1MHz TO 1GHz, 
SPECTRUM ANALYZER, DUPLEX 
GENERATOR, SWEEP MULTIMODE 
CODE SYNTHESIZER, CELLULAR 


ASKING PRICE $5900 EA. 
11 UNITS AVAILABLE 


RF IMAGING & COMMUNICATIONS 


925-229-2034 FAX: 925-229-2035 
http://www.best.com/~-rfimage 
e-mail: rfimage@best.com 


Pager Repair Equipment 
Ramsey COM3 SVC monitor; 
freq. counter; oscilloscope; 
FLX encoder; RF test fixture; 

all hardware, 

$6500 OBO » (813) 615-0803 


THE EARLY BIRD 
GETS THE WORM 


Call now for reservations 
in next month’s issue 
of MRT! 


Classifieds 


BUY « SELL © TRADE « CLEAN WORKING EQUIPMENT 


20-GE 900 MHz-PAC-8/8 45W Repeaters & Digital Paging Station Call 
10-900 MHz Paging Tx Mot, GE, Granger .. . ., i Call 
20-MastrIl-E 75W UHF Mobéle Repeaters w Duplexer Hurry From $495 


10-MICOR 800 MHz Repeaters 125W ._. 5 From. . $1000 
50-Micor Base/Repeaiers 100-375 Watt Low or VHF ... ....-., Cal 
1-MSF-5000 UHF Repeater 100 Watt, NEW 402-420 MHz _..... Call 
2445R 2000 Base/Paging TX C74GRB & C73KSB ............ Call 
20-Mastr Il Basa/Repentors 60-250 Watt All Bands _........... Call 
20-Milrek Base 100 Walt AM Bands ........._. gece OMN 
26-Aarotron Pionser 1000 VHF Repeaters ACSB ............. Call 
200-Mitrek 30-39 MHz 100 Watt - From... . $200 
10-Mitrek 39-50 MHz 110 Watt4Ch 2 From... $200 
20-Marek 30-39 MHz 60 Wan ...... 5 From... $100 
20-Symor X 30-50 MHz 100 Walt ................ From... $295 
20-Delin 36-42/42-50 MHz 100 Watt . veeey ses From... $100 
200 Mast |I 30-50 MHz 60-100 Wal... From, .. . $60 
20-Midland 70-0568 100 Watt AM, 36-42 MHz - per eee ee $195 
10-Syntor X 9000 110 Watt... From. . . $695 
50-Symor X 110 Watl a2 Ch ...... ; er From. . . $200 
30-Micor 45-100 Watt4Ch 3... . From, ., . $50 
20-Mastr 160-100 Wat @Ch .........-,--,..... From... $50 
30 MVP 35 Watt Mobiko/Ropoater ........ From..,, $50 
20-Delta S 100 Walt . aime pmenson ion tetate $100 
50-PAC-AT 1.5 Watt Mobile Repeator USI Ke From... $100 
200-Aerotron Pionoer 2000 ACSB Cal 
a-Ranger 50Weatt  _ EN Sea From. . . $200 
16-Syntor X 9000 110 Watt 66-6... eee From, .. $795 
10-Phoonix SX 25 Watl2Ch...-..,....,.,. 4... From, . , $150 
20-Syntor X T34VBd 32 Ch 40W 2... 5. . +. From, . , $100 
20-Syalem 9000 PAC-RT 4KEA300GA ..... -.: From... . $496 
50-Masir {I 45-100 Watt Repeater Buikiors _. .. From... $100 
30-Mitrek T44.A 50 Walt ‘ From , $100 
20-HT600 & HT1000 Portables UHF 2- 16Ch etensiate Cat 


800 MHz Mobiles 

10-Spectra TASKGASSICDAK 1&2 SmartNet w/ VAS & Sion... . Call 
60-Maxtrac BOOT 15-35 Walt B-1-B-7 ........, .., From... $150 
6-STX SmartNet 1 & 2 HOSWKASI75AN ,... Linepueee  LOw 
30-Synor X TASVBJ 35 Wall QualMode ,,..., From... $100 
20-Spectra 900/87... cosinor ‘ .. Call 
20-EX 135 Watt WAM ITPA. From... $100 
100-Mostars, Micors, Traxars, Midland, TAC, TEC, GE From... . $25 


3-GE/Panasonic TO 2310 Progammer ,, wees OMe 
40-Centracom || Control Eq. Consoles BIM, CEB, Panels, Cabinets, Call 
2-Centracom | Gonsoles & Lots of Parts... .....,,......-., Call 
30-SpeciraTac Voter Rec ia Pie eS. | 
20-GE Voter Receiver & Voter Panos — ee - 
500-MOT & GE Tone & OC Remotes Al Types 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: 800-423-3858 FAX: 401-676-2475 
© For Expanded List, updated weekly, 
look at our Website: 
www.barnettelec.com 
Info: 501-676-5506 

VISA & MC Accepted, NO COD’s 


Circle (103) on Fast Fact Card 


Bug & Sell 


Motorola, Uniden, E.F Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


Equipment For Sale 


| 
INVENTIVE 


Engineering. — 


VOYAGER™ Aluminum Base Station Antennas: 
Feature modern resins as insulators, a corrosion resistant space-age, | 
tts 


: ‘ r 


gold anodized finish on the aluminum, a patented weather resistant internal 
matching network, and a chrome-plated brass “N" connector, % 


Invader™ Low-Vistbility Base Antennas: 
3dB collinear antennas designed for small coverage area applications in 
urban sites, Feature tuned bandwidth-expanding network that ensures an 
excellent VSWR, 


Phantom™ Patented Low-Visibility Antennas: 
Provide wide bandwidth and low-angle radiation pattern. New “field 
diversity" element reduces annoying drop-outs and dead spots found 
with standard antennas, 


GENESIS Wide-Band™ Mobile Antennas: 
Feature a patented unique network that compensates for the 
change in impedance with frequency, thus vastly increasing 

useful operating bandwidth. "No coil design" allows for quick 
“out of the box" installation, easy user upgrades, and lower 
labor costs - there is no need to trim the whip! 


DISCADOO™ Low-Visibility Mobile Antennas: 
Designed for cellular, SMR, 900 MHz, and PCS appli- 
cations in high signal-density areas. Available with a 
permanent self-adhesive strip, or industry standard 
NMO mounting socket. 


For durable and reliable products, peerless production 
and unequalled service, let us show you why there is only 
one choice...Antenex. 


Wii, ANTENEX«:- 


2000-205 Bloomingdale Road ™ Glendale Heights, IL 8013¢ 


In the USA - Phone: 800-323-3757 Fax: 800-851-9009 
International - Phone: 630-351-9007 Fax: 630-351-9009 


Come visit our site today and place your 
order on-line at www.antenex.com! 


Circle (104) on Fast Fact Card 


Invest your advertising dollars where 


your prospects invest their time... 


Mobile Radio 
Technology. 


June 1998 Mobile Radio Technology 83 


Classifieds 


Check out our Web specials! 
www.radiocomm.com 


*We have a Flat Rate Repair service. 

*We do Installations of MX-COM boards. 
«Wholesale Prices to Dealers Only. 

We carry a wide selection of both radios and 


accessories for your convenience. Shop at 
just one place rather than ten for all your 
communications needs. 


We Nationally Distribute 
Uniden Land Mobile [REGS 2e-(ilmum-arecesnses: 
and MX-COM fax: 612-808-0087 
email: sales@radiocomm.com 
Circle (105) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA’s lowest prices 
SP50—P110—GP300—SM50—SM120—M120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously owned trunked & conventional radios 
HT600/ VISAR/HT1000/MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 

PP1000X / MTX / MTX8000/ VISAR/STX/EXPO 


RADIO EXPRESS INC. 
OFC: 800-345-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno.com 
All major credit cards accepted 


Circle (106) on Fast Fact Card 


the Distance. 


WILAN, Inc. is a pioneer in the field of spread spectrum 
wireless communications, specializing in high speed 
Internet access, LAN/WAN extension, and remote data 
acquisition and transmission. Hutton Communications, Inc. 
is an authorized WiLAN distributor. 


HUTTON ; 
alla == 
ME x 

Atlanta Chicago Dallas Denver 
800-741-3811 800-435-9313 800-442-3811 800-726-6245 
Circle (107) on Fast Fact Card 


wireless data 
communications 


Contact Hutton for product and 
application information. 


Harrisburg Seattle 
800-759-3031 800-426-2964 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


lle MIE CHIE Massaponax Business Park 
NN ELECTRONICS 


3605 Loren Whitney Drive 
> Two-Way Radio Communications 


Fredericksburg, VA 22408 
Mailing Address: 
» New and Reconditioned Radios 


P.O. Box 7846 
Fredericksburg, VA 22404 


VHF DES Micor Bases and Repeaters 
MSF 5000 UHF Repeaters 

MSR 2000 UHF Repeaters 

Master Il VHF & UHF Bases & Repeaters 
R1032 DES Test Sets 

R1033 Test Sets 

R1034 Line Test Sets 

RTX 4005 Portable Test Sets 

RTK 4007 Auto Test Interface 


» Custom-Designed Radio Systems 
> Repair and Programming 
> Consulting 


UHF 250W Repeaters (Clear and Secure) 
UHF DES Repeaters 420-450 & 450-470 
Dual Syntor-X Secure VHF/UHF Dual Code 
URL Address: http://www.mechemelectronics.com £-Mail: mechem@fls.infi.net 
Circle (108) on Fast Fact Card 
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| Equipment For Sale 


www.usedradio.net 
(Equipment list, prices & order 
capability all on the Web) 


Motorola-Maxon-Kenwood 


Portables * Base Stations * Mobiles 


SP10/P1 10/GP300/M120/GM300 


SP2550/SL500/CPO510 
ETC, 


Close-out Pricing! 


American Radio Exchange 
Ofc: 888.260.7368 
Fax: 310.312.5437 


EAGLE TECH INC. 
7. WN VICTORIA - LUMIN 


BRONCOS-BLAZER-CHEROKEE 
Behind the Grille Speaker Brackets 
pase 


NO HOLES Drilled installation 

FULL UNTRAPPED SOUND 

FROM BEHIND THE GRILLE pithy 
‘omy WIG WAG FLASHERS 
Solid State Driven Relays 
100% Solid State Electronics 


5 Models to choose from starting at $29.95 
Quantity discounts available. 


TEL: 1-800-414-3245 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-2038DHS .. $5,900 IFR 1200°S.......... $6,200 
MOTOROLA A-2008DHS ..5,900 IFR 1800... 6,200 
MOTOROLA R-2004D DES .. 8,500 IFR-COM-120A...... 7.900 
MOTOROLA 8-2001/0HS .. 4,200 FR 1100 vicsunnsen 4,500 
MOTOROLA A-26008...... 7,900 IFR-COM-1208..... 10,900 


FOR SALE 19 R-2038/D/HS SERVICE MONITORS 
FREQ. RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER/ 
SWEEP, DUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER, CELLULAR/TDR TEST 
ASKING PRICE $5,900 EACH 


USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
http://www.best.com/~rfimage 
e-mail: rfimage @ best.com 


220 MHz SYSTEM 


5-100 watt channels with 
Trident Control (dispatch only) 
multi-coupler combiner 
with separate transmit 
and receive antennas. 
25-504 mobiles, 1 portable. 
Jim Hayes (423) 546-0311 


SELLING TRANSMITTERS 


QT-7505, 250s, 100s VHF, 
9O00MHz QTs & PURC 5000s, 
72 & 900MHz links, TXCs, 
72 & 900MHZ receivers, 
and more—call for list. 
H-MC&E « 770-242-8979 * Pat Fooks 


Sutter Buttes 
2-Way, Inc. 


/N 
uniden’ Sales & Distribution 
Call for pricing 


; 921-AN. George Washington Blvd. ¢ Yuba City, CA 95993 USA 
T: 530 674-7532 © F:530674-1941 ¢ http:/Awww.2-way.com ¢ E-mail: sales@2-way.com 


Used Equioment For Sale 


NOSIS Radios: 


GE Ranger S-825 control head 
se GE Porta Mobile It UHF HNS5SCRMx.... 
GE Porta Mobile I] 42-50 mhz HNS4SDWDC. 
GE MPA/MPD vehicle charger 198801507P4. 
GE Delta Voice encryption 194148909P 10... 
GE Mastr II LB 60w 42-50 MC64KFN33A... asa 
GE Mastr Il VHF 50w 150-174 MC56KAU66A....w/o acc..... 
GE Delta SX 450-470 40W Radio only. 
Henry 800 mhz amplifier 1.5w in 35w out 
Johnson 8700/8710 800MHz LTR. 
Johnson Challenger 7172 UHF 488-512 MHz w/acc. 
Johnson PPL6060 UHF 2f mobile... 
Johnson PPL6050 UHF 2f mobile... 
Kenwood TK-701 VHF 50w mobile rernote mount.. 
Kenwood TK-730 50w Dash mnt mobile with alpha head 
Kenwood TK-830 45w Dash mnt mobile with alpha head... 
Kenwood TK-830H 75w UHF 160F mnt mount w/alpha head.. 
Kenwood TK-730H 110w VHF 32F rmt mount w/alpha head 
Maxon SM4150 VHF 40w16F Mobile. 
Motorola Moxy 2f PL 42-50 mhz D51GMA4300AK. 
Motorola Moxy VHF 25w PL D33GZA3300AK. 
Motorola Maxar 80 1f2Sw UHF PL D34TSAS0000AK. 
Motorola Maxar 800 conv DPL D25TRASCOGOAK, 
Motorola Maxar 80 800 conv DPL D25TSAGO000AK. 
Motorola GTX M11UGO6CB1AN 800MHz mobile w/acc.... 
Motorola Maxtrac 100 800Conv D3S5MJA73A5CK 2F 15W. 
Motorola Radius 800MHz conv...D35LRA77A5AK 
Motorola Syntor X 110w 42-50 T71VBJOO4AK w/acc 
Motorola Syntor X B800MHz Trunked T45XAJSG1 1AK (radio only}. 
Motorola Syntor X 110W VHF w/o ace T83VBJ7204AK. 
Motorola Syntor XX 800Canv T4SVBJ7000AK No/acc. os 
Motorola Traxar 800 trunked mobiles (D35TDASE00DK) w/o acc.........10+$39 each......... 
Motorola Mostar 800 trunked mutti-system/Single i ialiiinaan 
Motorola Maxar 80 UHF mobile w/PL.., iat 
Motorola Micor 42-50 135w pl dual RX x71 ATAA44 BAAN w NiO acc.. 
Motorola Micor 30W PL T44RXTAS100BA WO ACC 
Motorola Mitrek T51JJA4900BK w/o acc. os 
Motorola Mitrek T81JJA2900bk 110W.... “ence, 
Motorola MCX-100 MBT43CUA7DO00KA VHF 30w Remote Mount.. ‘Ea. $39 
125 Motorola Maxtrac 15w D35MQA5GB1/BS... $175 
6 Motorola Maxtrac 35w D45MQASGBS. 
25 Motorola Maxtrac 15w D3SMWAS5GB6/B7 
25 Motorola Maxtrac 35w D4SMWASGBE/B7.... 
125 Motorola Syntor XX 8F UHF 100W w/acc T74VBJ72048K 
100 Motorola Maxtrac 900MHz 15w 81,85 w/acc. 
3 Uniden SMS 935TS 900MHz LTR mobile. 
29 Uniden SMS 925/S930TS 900MHz LTR mobile. 
30 Uniden FMS 810TS 800 MHz mobile w/o acc. 
19 Uniden FMH350D 36F 25w Moblie 


Portable Radios: 


Call Motorola STX 821 Type Il Smartnet w speaker mic, battery & ant. 
44 Standard HX 400K 800 Cony, multi. Freq. 
15 Johnson 8560/8565 (Tech special)........ 
Kenwood TK-270 32f Sw UHF portable.. 
Kenwood TK-330 4w 20f UHF portable... 
Kenwood TK-310 4w 10f UHF portable w/DTMF..... 
King LPH2101b 800mhz LTR portable.. 
Maxon CP-0520-HD UHF.......c-sesseeerres 
Motorola MTX-8000...HO1UCCEDB3AN. 
Motorola MTX-800.1SYS...H25JGB5170BN... 
Motorola MTX-800..2Sys....H25JBF51B1AN 


12 


10 


Motorola MTX-800 Classic..H25JBF51B4BN... 

Motorola STX 800MHz W\ key pad.. /H35JNQ51 7OGN... 
Motorola STX 800MHz W\ 3 button displayH35JNC5170CN...... 
Motorola MT 500 4w 8f 450-470. 

Motorola P-100 VHF Sw 2f 

Motorola Visar 800 mhz HOSUC6CBIAN. 

Motorola Radius GP350 UHF 2F 4W. 

GE PCS UHF af 4w w/spkr mic 

GE MPI UHF 2w 2fPSCRRSSBEN. 

GE TPX 8403 800 MHz G-Mark V portable. .w/ rapid charger. 

GE MPA Paucdx 4W UHF W/ Rapid Charger NoBattery 

Uniden SPS-320TS 900 MHz LTR portable w/o iaiacee ssl Aree 
Uniden FPH2101B VHF Sw 10f portable... Pete Aree 


Base/Repeater: 


13 


Be24s2NOOHUo2 4230 20N2-20 


Avantek Digital 2GHz microwave w/ mux 4 Complete Hops 2w/ Hot Stanby......Make Ofer 
CelWave 505980 4CH 851-960 TX Combiner re 

GE Master II 72 MHz Repeater SC54UAU44A.... 

GE Master Il UHF 40W Repeater SC7SYAS88B 

Motorola Micor C64RCB31054T 470 - 490 MHz repeater... 

Motorola Micor C71RCB3105DT 42-50 100w repeater... 

Motorola Micor 100w 42-50 DC base (unified chasis)....... 


Motorola Syntor XX 800 Trunked Base Station... 
Motorola MSR-2000 470-430 repeater C74GSB3106AT.. 
Motorola T1903 A Local Remote 

Motorola T-1380AE Tone Remote.. 

Motorola T-1617 2f\ 4f Consoles... 

Motorola TLN1127ADC line adapter............. 

Motorola Flexar base 800 conv. DPL OC control... 
Motorola Micor 800 conv,consoliette (NEW) NOS.. 
Sinclair Q-502D 900 mhz duplexer............... 

TX\ RX Systems 806-960 Band pass filter... 


New In Box: 


1 
1 
2 
9 


ASP-573 transit antenna 450-470mhZ........+ 
ASP-930N transit antenna w/pro flex cable. 
Astron 1212 positive ground converter. 
Astron 1212-18 positive ground converter 


100 Buss 60a fuse holders HEJ-BB wSC-40 fuse (new). 


6 
3 
1 
18 
2 
2 


CelWave PD620Super Station Master 165-174Mhz. 

DB 708 hard hat antenna 450-470mhz.. 

GE MPA/ MPD speaker mic 198801586P7 

GE TQ2358 Ranger / Data Program cable For suite case programmer. ‘$49 
Johnson SDL/PPL/727 control station power supply... 399 
King LAA-0305 regular rate charge $20 


100 Kenwood ROVERS cable for all PC programable mobiles B75 


1 

75 
7s 
15 
21 


Maxon OPA-700 7.5v battery pack for SP-120 series portable.. 

Maxon CA-1410 wall Chargelh..........cc--reesnecetrenseneneenees 

Motorola M.R.T.|. telephone interconnect L1159A . 

Motorola T-1605 Tone Remote W / Desk mic .... 

Motorola HKN-401 1A Mitrek systems 90 MOC control c: ese 
Motorola HKN-4003A Mitrek systems 90 positive ground control cable $75 
Motorola NMN-6184A STX speaker mic si 
Motorola HTN-9702A regular rate charger. 

Motorola Maxtrac PA kit HLN-3145A, 

Motorola tw in 25 out VHF amplifler N1274A.. 

Selectone ST-106 micro-miniature CTCSS encoder/decoder.... 
Standard CSA-40 rapid charger......... 

Tripplite DC/DC converter PC-15/8. 

Uniden AMX-310 contro! head. 

Uniden APX-112 rapid charger... 

Uniden APX-114 radid charger... 


Wanted: All Motorola PC programable Mobiles, Portables & Base Stations. Fax your list today for quote. 


Circle (109) on Fast Fact Card 


Classifieds 


Equipment For Sale 


With FLEX ™ 
and POCSAG 


f MOTOROLA 
brid BPA2000/Panasonic VHF Pagers 152 8400 
Motorola Flip phones {ceil} 
Deskiop (4800 Pragrammer/Reader 
PSO VWF 2ch wrbatt. ant & charger 
P100 VHF 2ch 150-1 70MHy wihall ant & rapid charger 
P200 Rial 6ch 15 ail ant & charger 

ball, ant & charger 

ant & charger 


if mc {Surveiliance) 
MT 1000 VHF 99ch wiscan whan, ant & charger 
MT 1000 converta-com 99 enhanced "new" 
Sanur | VHF 12ch secure 157-174) 148-174 batt & ant 
Suber 3 SUHF 120cn nOR-SECUTE, revs keypad, 440-470, batt & ait 


SNOW WES 


° 
$100 
S-XL keyloader TIO11CX “new in box $1100 
Sabet DVP Secure modules NTN4711B 
Saber DES DVP XL. DES-XL. OLS OTAR, DV! XL 
Sys fern i 8 6ch 6 440-470 secure 

2 boards (2=DYP/DVP 

T1000 | UNF ch 450-520 comes wibatt &charger $375 
111000 UHF 16ch 450-520 w/batt. ant & charger $425 
M12000 UME 160ch vwheypad display 403-470 vebatl, amt & charger $750 
Syator X'X 9O00 UHF 100w 64ch complete $650 
Syntor XX QODDE 800 Smartael complele “new" $500 
Maxtiac GOw low naad 2ch 42-50 seg complete $400 
$225 
as vetpaln mec mlz Controller fed 

70 99ch display nead complete $47 

Bch complete $400 


$250 
$950) 
$400 | 


00 ull keypad Smartnet In mw “batt ant & ‘charger 
MEX8000 83 800MHz [Gch what ant & charger 
MITX800 B7 BOOMHz 160ch full keypad w/same 
M1S2000 BOD HashpareSmartnet displty on top 


MCS$2000 Flashpart 800 Mabite 
MSA2000 UHF 75/t00w Repeaters 
Micor low band 300w 37.70 treq 
MUS VHF 2ch 256 wipatm mcs 
1FR* 1500 Service monitor “mint” w/books 


407-253-0889 “1 month warranty” 
M-Thurs 8:30am-6:00pm EST — Ask for ohn| 
_http://www.surfusa.com/PanikElectronics HTML_4 


ww Complete 
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Circle (110) on Fast Fact Card 


BUY & SELL 
QUALITY USED EQUIPMENT 


Motorola « Uniden * Kenwood « Johnson 
VHF « UHF « 800MHz * 900MHz 
Mobile * Portables * Repeaters 


PLANO COMMUNICATIONS INC 
1-888-906-9006 


STATION IDENTIFIERS 


O) Morse code and Voice ID 
L) 3 monitors and 3 timers 

4 Several models available 
Special prices for a limited time 


RACOM 800-722-6664 


16-351-1755 


Handheld Repeater Controller 
Convert any handheld or 

mobile radio into a simplex or - - 
duplex repeater system pO oven 334 
Hdeal for setting up short-term | ag 

emergency service repeaters = 

at remoie locations or disas- Www. spectrum-usa.com 
ter sites. SPECTRUM Phone: 800-566-2788 4 


Pager Testing 
You Can 
Depend On 


¢ Proven reliability 


¢ Superior technical 
support 


¢ Unmatched 
performance 


For a complete solution, call your 
local HP field representative or 
1-800-452-4844, ext. 5720 


HEWLETT” 
PACKARD 


@ 


LEGAL NOTICE, CC NO, 13820 


Seated bids will he received uotil 17-00-AM on JULY 1, 1998 
and publicly opened in Chathum Coumy Purchasing Depari- 
nent, SUITE 180, "OLD" CHATHAM COUNTY COURT 
HOUSE, 124 BULL STREET, Savannah, GA, lor Bid Nu. 9S 

4-3 FOR Tih SURPLUS SALE OF A 4-POSITION 
MOTOROLA CENTRACOM SERIES I CRT RADIO CON 
SOLE COMPLETE WITH ELECTRONICS BANK AND 
FURNITURE FOR THE CHATHAM COUNTY BOARD OF 
COMMISSIONERS. ***EQUIPMENT IS IN EXCELLENT 
CONDITION AND HAS BEEN WI.L. MAINTAINED, *** 


EQUIPMENT CAN BE INSPECTED (ONE TIME ONLY) 
10-0) AM, JUNE 28. (998, AT THE CHATHAM COU F 
POLICE ANNEX, 295 POLICE MEMORIAL DRIVE SA 
VANNAEL GRORGLA, 31408. INTERESTED BIDDERS 
MUST CONFIRM ATTENDANCE PRIOR TO 5.00 PM, JUNE 
24.1998, WUTEEMS. MARGARET S, DISHER, CPPR, BUYER 
If, AT (912) 082-7950) REGISTERED BIDDERS WIL 
MEET IN TH LOWBY OF THE FACILITY. 


Specifications are available in the office of the Chatham 
County Purchasing Department. at the above address 
CHATHAM COUNTY RESERVES THE RIGHT TO RE 
JECT ANY/AND OR ALL BIDS AND TO WAIVE ALL 
FORMALITIES 
CHATHAM COUNTY [5S AN EQUAL OPPORTUNITY 
EMPLOYER, MAI, ALL BIDDERS ARE TO BE EQUA 
OPPORTUNIFY EMPLOYERS” 

WILLIAM & P&RSON. CPO PURCHASING AGENT 


Want more information on advertised (products? Use the Fast Fact Card/ 


((@)) 


electronics |e 


‘Specializing in High-Tech Communications Gear” 


K-111 Series 


Customer Service Microphone. 
Our most popular product, the K-111 series 
microphones are complete with o comfortuble earbud 
ond replaceable focm eorbud cover, The mic has a 
push-to-talk bution on the side, and o clip for a uniform 
of shirt. Made for Motorola, Kenwood, Stendard, 
Yoesu, Vertex, and others. Order Today? 


Klein Electronics has raised the bar! 


Offering superior quality products 
. Motorola GP300™ Radios. 
10 Re-Sellers, we are dedicated 10 Brond new with warranty, these units are 


avoilable for immediate delivery at wholesale 


prices. International drop-shipping and large 


ensuring your success by enabling age 
you to sell unique and hard-to-find 

. ’ K-300MH Nickel Metal 
goods at Genuine Wholesale prices, ie Bates 


Absolutely the highest quolity, this NiMH battery 
has Genuine Panasonic cells. No memory 
problems. Works perfect in Standard and Rapid 
Chargers, and original belt clips fit great! 

Hot Hot Hott 


“We are in Business to Increase Your Business’ 


THE WAPPY DEAL! 
bin Motorola GP300 radios, 
Get (10) REE | 


Introducing the K-9725 


Remote Speaker Microphone! 
Heavy duty construction ond the Klein brand 
name meets customer demand with a price that 
ensures sofisfoction: Fits Motorola Radius series, 
Stock Up Now! 


\\ 


2, 


Happy Deal Retait value $490.00 
Volid Through: 6/30/98 


Toll Free: (800) 959-2899 
Fax Your Order To: (760) 631-1163 


International: (760) 631-2811 
Web Site: www.kleinelectronics.com e-mail: info@kleinelectronics.com 
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Classifieds 


Equipment For Sale 


EQUIPMENT FOR SALE 


MOT HT600 VHE 90 
MOT MICOR 


& extaneter eae vei th Cine 
MOT MAXAH 80 low bans m 
MOT Syntor % VHF 110u 


h 80 30-40 
GE VHF yehicle repeater 
GE MLS UHF mobiles, NEW 
GE PHOENIX SX UHF mo 
GE PHOENIX 8X VHF mu 
GE PLUS UHE 16 freq porta! 
GE Della mobies, 100% 

, 1D0w WHF 


inch cabrnets 
GE MASTA I 30 amp power supphes $2 
GE MASTFUL 1100 mobitos wiPPL exciers. no accessories 


GE Custom MVF moniles, ot VHF, no accessarius 
GE Custom MVP 42-50 Lins CG 


GE Exacutve Il 

GE MASTFL PH 

GE tow tyne) port 

GE Porty Mobile 

GE S550 Sran head... 

GE MASTR II 100 base staliony 


GE MASTH PRO 
Teatranex Osea! 

Nudland UMF mobiles, 8 f 
TPL AF power mable arrpitel 
Astron RS ISA power supply 
DE Products VHF Duplexes GE PIN 19402855 5 5 + $32: 
Kenwnes TKB-4620 kay Sand Lose silibon, brand newin box, 29 7 io dine. S725, 


Pre-Paid Orders Only 
No Credit Cards, No C.0.D.s 
N.H. COMMUNICATIONS Co. 
P.O. Box 5342 
Manchester, NH 03108-5342 
Tel; 603-668-3004 
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Nationwide Radio 


Wholesale, Inc. 
MOTOROLA PORTABLES BELOW DEALER COST 


(630) 752-0059 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


quantity 3 S14? ea ‘or 33 
> Ome. pul 16, cumut a 1Ow $135 ea. 
$127 


toler Park 
Sewahlic-Allanta 
Scelitie-Atianta 465 
Moioroe Mitrek 30- 33 
ola Mi 
0 an 
§ Juhnson 6604 
dotinson URF 5963 with ctlarger 
GE TMX 4615 G-mark . 
+ GE Delta $ 100 UHF wilh accessories ..... 
Motorola L4BCB 
N fa Whcor Base sialon High Baad BOw 
08-1 


sent modems 


0 shelves latid-an $125) ee ; 


o New tudegee 
Call Charles or James at: 336-769-2885 
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Programmers for 
"8 common models ——> 


‘com 2S oe 


uniden 


Upgrade Your 
Service Shop !!! 


ese 
© Immediate Delivery 
Q Complete with Programming Harness 
> Requires a P.C 


KENWOOD _ $99.00 Dils. each 


The Highest Quality 
Duplexers in 
The World 
VHF or UHF any Subbands 
Dealer Price $169.00 Dils 
very High LIGHT TOWERS AT A LOW PRICE 
quality Rugged Galvanized Steel 
i0ft. long X 12° wide tower section 10H. long X 17° wide tower section 
(assemble up to 50f. in height) $33.00 Diis. each. {assemble up to 80f. in height) $72.00 Dils. each. 


BASES, TOP SECTIONS AND OTHER ACCESSORIES AVAILABLE ! 


Circle (113) on Fast Fact Card 


The Biggest Warehouse in America 
1630 Paisano Dr. El Paso, Tx. 79901 U.S.A. 


¢ PAGERS ¢ PAGERS * PAGERS * PAGERS» PAGERS « PAGERS « 


Yt 


M/MANUS 
OMMUNICATIONS 


* Refurbished Pagers 

¢ Factory-trained techs 

* New Motorola & NEC Pagers 
* Parts, accessories & 


S00MHz 
PURC 5000 


AVAILABLE 


We Buy Pagers __ 
“ONE CALL GETS IT ALL” 


400 North Filth Street 
Blytheville, Arkansas 72315 
¢: (870) 763-6250 © Fax: (870) 763-6533 
E-Mail: memanus @arkansas.net 
Web Site: www.omemanuscomm,.com 


“ 


eXpress Xtra’ 
© Syathesived 


Phon () MOTOROLA 


Authorized Paging Distribuior 


OIMOPFPV-HIMOFPUsHBIMOPYD 


* PAGERS ¢ PAGERS * PAGERS « PAGERS: PAGERS ¢ PAGERS « 
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Make your ad 


AVE BIG BUCKS O. 


Used 2 Way Radio 


MOTOROLA @ GE ¢ EF JOHNSON etc. 
PORTABLES / PAGERS / MOBILES / BASES / REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


== (708) 681-0300 —, 
iid Buy @ Sell e Trade 


Visit our web site: WWW¥.MDMRADIO.COM 
or E-Mail us at mdmradio@earthiink.net 


MDM Radio Ltd. 


1629N. 31st Ave. Melrose Park, II. 60160 
Tel, (708) 681-0300 Fax (708) 681-9800 


stand out with 


HOBMOPUs AIMOFrDTHIMOPDs 


Compatible Metorela’ 
Radio Fregramming Equipment 


PA-I Programming Adaptor... .$139.95 
* Compatiole with "RIB* unit MOTE: Hardware Oxby 
by 


Let us do the work for you. io soon peneen, 


(Traemaras of Aotaroia”, inc _} aoe & iB Deat Discounts..15' 
‘ P300/P 110, HTSO/P 100, x, 
nono Saeen SeeCian BAS 
. SABER, SPECTRA*. RADIUS” 
Call Dawn Rhoden Perfect for fleld use and Portable, ‘; { MOBILES, MAXTRAC*, and Mora! _) 


j Laptop & Notebook Computers. 
for space reservations * Status LEDs; Power On and Charge 


at 800-347-9375. * Power Switch, 


* Powor / Charger Included. * Micro-Size Design for Conveniant @& 


: Portability and Field Use. 
. * Runs for 8 continuous hours, 
Or send copy/ad materials to: bon uhieharge - ee eee oe Roe 


Patti Lee, 9800 Metcalf = A za = Piuarie inductrio 
Overland Park, KS 66212 IMPORTANT 


Roference code number 
when Ordering Catalog polaris 


Mobile Radio radeon —— 
Orders before lpm EST are Shipped that Day! g pgepsgneneazey 
Technology. Prices, availablity and apecificatons are subject to change without notice Shipging ane Handing are not inckuded wilh proce 


470 Armour Drive NE + Atlanta GA 30324-3943 + Tech Info: 404.872.0722 - FAX: 404.872.1038 
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vasa ~ org ony EQUIPMENT 
Li OR FAX FOR QUOTE 

MASTA Ill Stn Modules ; 
BIRD 150w Load Model 8135, new 
PD 638-6 VHF Duplexers 
TQ3380 IPE/DPE 200 Program kit 

Factory net $4000 new on sale 
$825 Systems Control head . 
ZT-1500 Alexander analyzer. new. 
MLSL160 30-42 wiacc., new 
MLSL261 42-50 8ch wiace. .......... 
MTL UHF 4w Portable w/charger 
MPA VHF 5w Portable w/charger 
MP! UHF 4w tech. special ... 
MPI 8-unit multicharger, checked . 
RANGA 450-470 less acc. 100w 
Delta-SX VHF 110w less ace 
Delta-S VHF 110w less acc. 
Delta-S 42-50 less acc. 110w 
Delta-S 42-50 less acc. 60w 
MVS Control panel 16ch scan Ne 
MLS-! Contro] panel Bch SCAN... 
MLS-| Control panel 16ch no scan ., 
MPA/MPD/PCS Speaker mic. 
MRK Speaker Mic. . iapaitertinte re 
MASTR Il C-500 &ch wiscan, used 
MASTR Il 150-174 110w no/ace 
$-990 128ch head w/warranty 
CHESA1 MPA 6 slot charger, new ..... 
MPS/MPR/MPX/MPUMPD Chargers 


MinitorII Keynote Advisor Keynote 2-tone 
Bravo MinitorI and More Minitor II 
{C? Flat Rate Prices - No hidden Charges] | Advisor 


{> One Price Includes Parts and Labor Bravo Express $30 
p> on thay WY and Others 
y Warranty Extended warranties available 


*Minitor I & I] tone reeds $25 each Paging and Wireless 
*Minitor II Scan Adaptor (scan 2 channels) Service Center 


$55 installed, or do it yourself kit $45 
*Minitor II freq conversions (board swaps) 800-822-2180 
24 and 48 hour service available] | -...5¢)-683-0059 
NEW LONDON TECHNOLOGY 


W anted: Pagers - Minitor [1 }}igieiidieieeleonemaal 
231 Old Timberlake Road + Forest, VA 24551 aol. 


Tel: 804-525-0068 ¢ Fax: 804-525-0078 
ered caatandeatyoh com Circle (11 6) on on Fast Fact Card 


* BOARDS * STRIPS * ACCESSORIES * ELEMENTS *REEDS» 


Pci — PEKAAR C COMMUNICATION INC. 
Specials of the month Steve's back, formerly of Gregory Electronics Corp... 
GE bee ‘A 40w_ hi-band mobiles, crystal-tys tess accossones 3 for $100 
GE Pnoenix hi-band mobiles. crystal: YRS w 
GE DELTA S or SX Mobile—110w, nr-band. 130-170 range wiaccessores 
GE MPS Portables synthesrzed version of MPX high band with battery 
GE MVS mobiles hi-band with mic & bracket 
GE MARC V SRM trunked repeater S00 5 Mriz range, less duplexer & cabot 
GE PHOENIX Mobile NSHH1W40TG-—Hi-Dand dual priority sca: ey, ‘cage with accesso-ies 

c mon box & cable pliscast 9G1 

x 


ANd « 


All CCIl 
Labels 


* TRADE « 


7143S ° 


* SELL 


m 
GE MPI-1 portable UHF 4 watt woth AEE rack charger with purchase ot 6 ponables 
GE Ponamobile 2 portables. hr bane 39 ange /ess Datlery 
GE DELTA mobiles, 36-42 range. 60 wan, Ie ccessones 
GE DELTA mobiles, 36-42 range, 100 wali, joss accessones 560 
Catalog Available If you can't find it, try us! Call (973) 772-0704 


«S035 SLINSW3T3 ¢ S3INOSSI99V « SdIvLS » sauvod. 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCil PROGRAMING AVAILABLE 
| ORDERS SHIPPED IN 14 DAYS 


* BUY 
*30VuLs 


Microwave Equipment for Sale 
6 Ghz NEC Analog 


ICOM equipment bought, sold & tcom 
repaired. New low cost mobiles & 

portables now in. Dealers welcome. 
VISA/MC/AMEX. COM 


NORTHEASTERN Late Model Solid State ‘aie 

i Complete Systems SWS Security & 

Communications, Inc. plete Systems iy Fe ee (CoM 
Please call Vasu Communications WWW.swssec.com or 


ICOM 


Sales @swssec.com 


Waterbury, CT (203) 575-9008 


440-934-5268 » 440-934-4679 Fax 
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Classifieds 


Equipment For Sale 


DEALEAG WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-10 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 10 


Visit our website at: www.wetec.com 


HC ANTENNAS & BATTERIES 
(Best Antenna & Battery Pricing in the Industry!!) 


NMO Mobile Antennas 
Low Band 
HC29 29.5-35MHz quarterwave 
HC34 ......, 34-40 MHz quarterwave .... 
HC40 _..... 40-50 MHz quarterwave .. 
VHF 
HC0151 
HC150 
UHF 
HCQ430 ... 430-470MH? unity gain, chrome ................ - $2.64 
HC450 445-475Ml1? 5dB gain, 5/8 over 1/2 wave . $13.99 
800-900MHz 
HCO800 .. 806-896MHz unity gain. chrome 
HC800 =. 800-900MHz 3B gain, SMAVCellular 
NMO MOUNTS 
HOM........ 3/4" hole mount, 17° RGS8SVU coax, no conn $5.99 
HCMP ...... Same as above, with soldered PL-259 .......... $6.99 
HCT Trunk lip mount, 17° RGS8A'U coax, PL-259 .. $9.99 
HCTSS | Trunk lip mount, 17 RGSBAVU coax, heavy 
duty stainless steel. PL-259 
HCMM3 .. Magnet mount, 17° RG5S8A'U coax, PL- 259 
HCL ......... Trunk gutter bracket, 3/4 hole “L’ bracket 
MOTOROLA BATTERIES & ELIMINATORS 
HC9628 ... GP300 Battery .... 
HC8148 .. P7110 Battery 
Batt, Elim . GP300 Radio 
Batt Elim P1140 Radio : 
HNNG6284 GP3OD Batlery (original). .. $49,00 
HNNB1484 P110 Battery {original) .. ... $49,00 
Quantity discounts sralabial No minimum order! 
Same day shipping! 
Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE!! 
Phone: 1-800-654-9550 * 973-389-9600 
Fax: 973-389-9696 * E-mail: holzberg@juno.com 
-Be sure to visit our website at www.holzberg.com— 
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EQUIPMENT FOR SALE 


10 Motorola Purc 5000 VHF 350 Watt 
9 Motorola Micor Purcs 375 Watt 
B93J261101 with Advanced Control Mods 
10 Mot Nucleus Purc Hipower 
Simo Histab w/Batt Revert 
2 ASC Controllers 
10 GE MASTR II 800 Conv. 35 Watt Repeaters 
22 900 MHz Purc 5000 DRC/ACB/Tone 
6 Mot Micro 40-50 MHz Purc 375 watt 
6 Mot 900 MHz Trunked MSF-5000 150 Watt Cont 
4 Mot T5272A 800 14 CH Contraller 
45 Mo! Desktrac 800 T Repeaters 
4 Mot Quantar 800 T 
WE BUY USED RADIO EQUIPMENT 
WE PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-745-3218 
email: scott@montana.com 


seeeseee 915,09 
veeseeves 915,99 
we B19,99 


$2 64 
$13 99 


151-162MH7z unity gain, chrome 
136-174MHz 308 gain. 5/3 whip 


$2 64 
$9.99 


$13.90 
$11,99 
$1.49 


$29.00 
$33.00 
$29 95 
$29.95 
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yi <=BKCHOR NN 
ig GRAPHICS 
en ee 


OLDEST & MOST RECOGNIZED NX 
COMM. LABEL COMPANY IN THE ‘ 
INDUSTRY 


“CELLULAR LABELS -PAGER LABELS 4 
“BAR CODES + LD. LABELS / 
+ BATTERY LABELS 


WHERE QUALITY IS OUR SPECIALITY 
AND 


-TAMPERPROOF / 


SERVICE IS OUR STANDARD 
WwW. 
agar HICS. 


972-242-0439 1425 LEMAY 
FAX 972-242-0959 ~ CARROLLTON. TX 
400-875-STKY < 7859> 75007 


TEST EQUIPMENT - BUY & SELL!! 


{FA 500 (nnn)... $5803 IFA 1100S $3000 
A ° 


$1800 TeadS6P SH One 34500 


HPBMIIB 22 Ghz. SEE HPASSAUBHAOA 21 Ghz $4500 


Synth. 1000 Mhz Sig. Generators 
Fruke GOD0A ooo aGS? apes $2000 


Er isd Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
http.//www.amtronix.com 


GE MASTA Il Comb, EX76KKP66C, 100 watt, PLL 

excitiars, double cases, w/o accs. ... ..$100 ea, 
wiaccs. . ..$190 ea. 

GE MASTR |i Comb. MX76KFP66A, wio accs. ...., $50 
UC: Ls iwacsiaaginn GOO 


GE MASTR il Comb, EX76KKS66A, w/o accs. ... $100 


GOOD CONDITION BUT AS-IS, PLUS SHIPPING 
David Mathews * Ph: (205) 553-3059 


SELLING PAGING TERMINALS 


Unipage w/Message Manager 
LAN Message Manager 
M-15s, shelves & boards 


H-MC&E * 770-242-8979 » Jodi Ray 


SABERS 


« MOT SABER IE, H44SAG7139CN, UHF 
5 WATTS, 24 FREQ., EXCELLENT COND'N, 
DEC. 1993 S/NS 
« MOT SABER II, H44SAJU7139CN, UHF 
WATT Se Fe ERE. scvceserssseeres<senesevs $340 ea. 
* MOT MX300S, UHF, 5 WATTS, 24 FREQ.. 
WITH BATT, PROM, ANT, MULTI PL... $50 ea. 
» SABER SPEAKER MICS, NMIN6166 $25 ea. 
Personalized Service. 


Best Prices Guaranteed! 


Motorola 


Call 901- he unis 
Railcom adiuy 


Box 388 
Germantown, it 38183 


CRYSTALS 


7 day delivery/$6.00 
888-678-9825 ph. 
915-633-6209 fax 


CUEMEKS ELECTRONICS 


New BIRD 6154 Termaline 
Wattmeter/Dummyloads, 150w 
Sealed boxes, 18 available 
$425 each 
Bob @ 516-467-9195 


Intertec 
Books 


www. internettelephony.com 


Your Internet 
Shopping 
Resource 


Ba erparnar aan 
chnok SINTE RIEC 


PUBLISHING 


A PRIMEDIA COMPANY 


Classifieds 


Equipment For Sale 


For advertising 
information, call 
1-800-347-9375 
ee 


Wireless... Remote... 


the wireless application, 
Wenow have Flex 
capabilities in all of our 
products. 


solid ground. You have 
we have the solutions. 


Technically, we are on 


THE WIRELESS 


C.W. WOLFE COMMUNICATIONS 
1113 Central, Billings, MT 59102 


INVENTORY REDUCTION 
NOW IN PROGRESS. 


BIG SAVINGS ON ALL 
OVERSTOCKED ITEMS. 


Call 406-252-9220 or visit us at 


http://members.aol.com/cwwolfecom 


CAL. us — 


way) PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above 
WE PAY CASH 


4614 E, McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


265° 


\¢ 


Order 


Control... 


SOURCE 


CONTROL 


DIMF/encoders 


STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra high quality DTMF Encoder 
for absolute reliability and function 

®@ Contacts are Water Proot/ Dust Proof 

© Completely Sell Contained — No RFI 

® Simple 3-Wire Connection @ Output Level Ad 

®@ Wide Operating Range § to 16vdc 

@ Wide Tomperature Range -22"1o +160°F 

@ Supplied with Instructions, Schematic, Template & Hardware 


Call or Write tor Free Catalog I 
VISA/ AMEX PK-2$76*/PK-2K $83* 
"Request Quantity Price bad! 


Pipo Communications seis crs 


Hollyy cord CA "9028-7 7 106 % 
Emphasis is on Quality & Reliability 


| 
PK-1$71*/PK-1K $78" 
W/Relay 


——e 


Mail 


Tel: 213-466-5444 
Fax: 213-466-1520 


To: 


Pipo area code changes to 323 on June 13th. 
Circle (119) on Fast Fact Card 


Anything... 


CELLULAR & PAGER LABELS 


Www, pagetap.com 


tele, 303-337-4811 
fax 303-337-3084 


http 


PageTap, Inc. 


ROO Labels for pagers, cellular phones and two-way radios 
ve swith your company’s logo. Warranty labels for batteries. 
Bar-code printing systems. 
x ADVANCE LABEL & TAG 
RAL 1725 N. McDonald St. 
ST we Mckinney, TX 75069-8230 
FAX: pa Reese 8 972-542-5345 
World Class Service for Worldwide Customers! 
COMPLETE CHANNEL ELEMENTS [ia eee 
YOUR FREQUENCY 
LIFETIME GUARANTEE - - 
* FCC LICENSING SERVICES * 
§80, §87, §90 and $101 
Crystals 
Lettye G. Froboese 
109 Wallingsford Circle 
Youngsville. LA 70592 
Voice (318) 856-8141 * FAX (318) 856-109] 


Call us for free samples. 
1-800-466-5345 
www.altag.com 
$25.00 — $35.00 
—Years of Experience - 
E-Mail: froboese @bellsouth.net 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) * 800-237-6519 

FAX 504-361-5526 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mabile 
Communications Servicing, $375.00 


Call or write Mobile Training lastitute 
for tree intormation 


P.O. Box 8278 
Mail 


Lumberton, TX 77657-0278 
(409) 7 7838 


Equipment Wanted 


WANTED 


NEW OR USED 
CELLULAR PHONES 


800-423-2565 or in CA 805-251-2244 
www.comsig,com 


55- 


Use MRT Classifieds! 
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Classifieds 


| ey QUARTZ nif eg 


1,000s OF FREQU ENCIES 


STOCKED & READY TO SHIP! 
Decades of Crystal Manufacturing = Full Quality Control & Aging Process 
All Size Accounts Serviced » Large Quantity Specialists « Contract Pricing Available 


LCD ; ORIGINAL 
S - " BREAKERS ® PROGRAMMERS 


& Bonders Cradles with Set Up Assistance 
MOTOROLA * NEC ° tac PANASONIC ° EVERON © GIZZMO 
NIXXO * MAXON © INTEK * SAMSUNG * PAGEROLA © SHINWA 


[ipemcrcetcn PAGERS | BATTERIES 
jee ete ten Eveready® & Duracell” 


Qu TAGECORP INDUSTRIES 
ND 1-800-957-8700 22.282 


Int'l Calls: 714-721-1621 * Fax: 714-721-1030 © www.pagecorp.com 
Company Checks & Major Credit Cards Welcome! 
Ask for our current Parts and Pricing Handbook! 


Circle (120) on Fast Fact Card 


OLA® 2-WAY 
RENTALS 


Se aa a low Cost 
* Overnight Delivery Anywhere 


800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

¢ Intrinsically Safe 

* Full Line of Radio Accessories 
¢ Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


OUR DIVISIONS: 


* Competitive Pricing 


uss Se | Q)) , 
Paget... ekiSrRENcs. | 


* Complete Line of Pager Service Equipment 


* Basic & Advanced Pager Repair Training =| 


tel (954)491-9501 + fax (954)491-8834 


\3, Don't 
yA delay! 


Get your ad in the next 
available issue! 


Call Dawn Rhoden 
TODAY for details: 


800-347-9375 
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Computer Software 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 


DOS * NOVELL * LANTASTIC * UNIX 


We can provide complete solutions 

including software, hardware, and 

training. 

205-987-1523/205-987-1709 FAX 
Circle (122) on Fast Fact Card 
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Form 600 Made Painless . 
* Print your FCC Form 600 on plain paper ZB 
% 


* Prepares Form 600 for all Radio Services 
* Convenient menu selection of answers 
* Metric & NAD conversions included 


Brown and Schwaninger 
Call for demo disk 


% 


By express $350 By mail $325 


202/223-6041 


Circle (123) on Fast Fact Card 


Classifieds 


Computer Software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 


SorrWRiGHt, LLC 

1010 So. Jouet St. Surte 204 

Aurora, CO 80012-3150 USA 

Tex. (303) 344-5486 » Fax: (203) 344-2811 
www,softwright.com 

email; sales @softwrghtoom 


e Seamless rasterized topographic maps 
e International enhancements 

e Import of multiple terrain data formats 
¢ Biby-D advanced propagation model 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 

and managing wire ess Radio 

communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


| Do your SMR Management 
'  & Billing in ONE take!! 
Let Genesis show you how with 
software solutions for... 
SmartNet « SmartWorks 
SmartZone ¢ LTR 
| MPT 1327 
For more information, 
call (903) 561-6673 
or visit our web site at 
www.GenesisWorld.com 


= 
Genesis” 


toheexe. gruel clea begen. rey 
oC 
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¢ Mapinfo file import 
¢ CDS matrix calculation method 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


800-441-0034 
2] www.comm-data.com 


Communications Data Services, Inc. 
Circle (125) on Fast Fact Card 
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RESULTS. 


CALL 
800-347-9375 


ni LN/SE SMOPUIM 10) 


Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / BMP File Formats - Interface with AutoCAD, MapInfo 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 

e VHF - UHF/ Microwave Point-to-Point Path Profiles and Link Analysis 

e 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: (303) 333-4386 
e-mail: microinfo@micropath.com ® www.micropath.com 


Small cost, 
BIG results! 


Software For, 


MRT Classifieds. 
Call 913-967-1861 
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Classifieds 


[Roars SSCS 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quatity SERVICE ON MicropROCESSOR-BASED 


Mosites, PortaBLes AND Controt Heaps. 
SURFACE MOUNT REPAIR. Most rePainS $70 PLUS PARTS. 


FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30001 


770-948-9566 


%* Visit our Website: http://www.tritonelec.com * 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Telephone: 770-451-3264 
Fax: 770-458-8785 


Dawn Rhoden 
1-800-347-9375 


Repair and Calibration Classified Advertising Manager 
of Communication 


Service Monitors 


www.nselectronics.com 


Your weak, low capacity, unchargeable, dead... 


NI-CAD BATTERIES RESTORED 
...to top performance at 1/3 to 1/10 the cost! 
OUTSTANDING MULTIPLE TECHNOLOGIES. 
GUARANTEED. 

Allni-cads: handhelds, cellphones, laptops, medical 
BATTERY HOSPITAL 
Volume/dealer discounts 903/874-5543 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround « 15% Discount on Service Parts 


(=| GENERAL 


COMMUNICATIONS 


“DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


800-356-3200 - www.gencomm.com 
5157 Anton Drive = Madison, WI 53719 = 608 271-4848 « Fax 608 274-2080 


Mobile 

Communications 
[=a 
BSS 


$25,00 FLAT RATE 
Plus Parts & Shipping 
On the following models: 
= RH-250 
WH-2516 
Drone ren TD 
TRH-202 REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 
MULTICOM—— « Fast TURNAROUND 
bea * FACTORY TRAINEO 


OK 731 
Werte 7396 ° so0-ag0-7356 * VISA - MASTERCARD - COD 
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MOTOROLA $40.00 FLAT RATE 
ERICSSON PLECTRON & INSTALERT MONITORS 
PORTABLE & MOBILE REPAIR TWO.WAY REFAIRS ALL MAKES & MODELS 


MOTOROLA MINITOR Lf PAGERS 
‘J N $ Ni vi 
+ Quick Turn Around + Free Return Shipping Serna tlic ldep erg CSSA 
* Factory Trained & FCC Licensed Techs 


800°567°5636 


Classified advertising is a 
smart, inexpensive way to 


FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
892 N. DELSEA DR. PH: (609) 794-8000 
VINELAND, NJ 08360 FAX: (609) 794-8989 
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11420 NW 45th Place + Sunrise, FL 33323 


TRANSMI ER PLIFIER 
R CENTER 
We repair most brands of TX Amplifiers for 
up to $125.00 (plus parts & shipping) 
We also repair Shinwa, Motorola, NEC anid GE Pagers 
and Plectron-lnstalert manitors. 
**® Fast Turn Around ** 
ADVANCED COMMUNICATIONS & 
ELECTRONICS INC. 
1036 Woodhaven Drive 
Lynchburg, VA 24502-3757 


(804) 610-5473 
Fax/Phone; (804) 237-4762 


June 1998 
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TJ COMMUNICATIONS 


RADIO REPAIR TWO-WAY 

* NEXTEL + MOBILE 

* MOTOROLA IDEN + CONTROL STATIONS 
+ PARTS & ACCESS. 


718-341-1849 
CALL NOW & SAVE 
134-53 160: STREET © QUEENS. NY 11434 


* PORTABLE 


reach your target audience! 


Call (913) 967-1861 
Fax to: (913) 967-1735 


Classifieds 


HIGHPOINT TOWER TECHNOLOGY INC 


We've made your highest expectations our goal for over 30 years! 


. HIGH Pont 


Phone (813) 854-1518 Fax (813) 855-1969 
World Wide Web: http://highpoint-inc.com 


CTIALLENGE US 


Wh. 


>] ¢ Turn-Key Solutions 


@ Specialized Assignments 


# Owners/Operators 
If you need Florida or Metro New York , You're in our backyard! & 


PUT YOU ON SEPE, ON TINIE 


rete St 


E-Mail HIGHPOINT@IBM.NET 
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Resco TOWER 
iC OMPAN/Y 


Sites available 
GA and SC 


| We build to suit. 


Call Miles McSweeney 
912-233-9354 


NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 
Dedicated to advenising antenna sites for lease 


NEED SITES? 


The NCSD contuins thousands ot prime 


amenna sites, jl] with space for lease 
fust $25 per year, For information call; 
Tel: (732) 462-5964 Fax: (742) 308-4643 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 
-’ TOWER & ANTENNA 
SITES FOR THE 
STAN STANN METROPOLITAN CHICAGO 


AREA P. ©. Box 31160 
CHICAGO, IL 60631 


FOR LEASE 
Microwave Path from 
Lubbock, TX to Midland, TX 
Digital 3-DS3 
1-806-872-8556 * Terry Stogner 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


Discover the Advantages of Reprints! 


For a quote or to discuss 
how reprints from this 
magazine can work 


Cherie Wood, INTERTEC Publishing 
Phone: 913-967-7212 


for you—call_ me! 


Fax: 913-967-1900 


TOWER 


A .° Fabrication 


Swager is your 
> worldwide turnkey 
tower company. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


(@ §: SWAGER 
We Communications, Inc. 
P.O. Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone | -800-968-5601 * 219-495-5165 
Fax |-800-882-3414 * 219-495-4205 
E-mail: sales@swager.com 
Internet: www.swager.com 
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ANTENNA STRUCTURE 
REGISTRATION SIGNS 


FCC Sign required 

for all towers over 
200 Feet Tall 
Rule-17.4 (g) 

Large 12” X 18” 


610-458-8418 ..... 


Call for our complete tower products price fist 
DER Antes Proacs Themes Moyer 22 Eryan Wynd Ghewncere PA 1804) 


AMERICAN 


——_ TOWERS 


STRUCTURES 


* CELLULAR * MICROWAVE * UHF/VHF « 
= BROADCAST » SPECIAL » COMPLETE 
* INSTALLATION SERVIGES * GUYED TOWERS * 
* SELF SUPPORTING TOWERS + 


FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE F 
800-369-0159 712-252-0240 712-252-0371 


Advertise in MURT/ 
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Page 

Number 
Advanced Receiver Research 
Advancetec Industries Inc. wu. 7 
AEA, Div. of Tempo Research 
AF Comm Supply 
Anritsu. Company 
Antenex 
The Antenna Specialists Co. .......... 18 
Astron Cotpsinccmmscenwmwninet 19 
Avcom of Virginia as 
AMEGE,. TAG: cnencorsnsorrsrrseeonsnunnconrersyneens 77 
Barnett Electronics INC. «0.0.0... 83 
BatteryPro Centres INC. wo... cece 16 
Berkeley Varitronics 
Brown and Schwaninger 
Cadex Electronics Inc. .........060 14 
CELWAVE 
ChargeGuard Corp..... 
Citel America, INC. ccc cceceeseeees 55 
CommScope, Inc 
Communications Specialists 
Communications Data Sves. Inc. ... 
Computer Resources Inc. ........... 92 
Connect Systems INC... eee 51 
Control Signal Corp. vn... cece 52 
Cooper General Corporation......... 
CP! Communications Ine. .............. 48 
Crystronies IAG) cccscaimwaiscnsencs 92 
CH Products ING: siawaunaneres 30 
Daniels Electronics 
Dapa Communications, Ine. ............. 5 
Dataradle Corp.......cexsssresaceesoncaseerees 68 
Doppler Systems, INC... 76 
Doug Hall Electronics .... 
PUPACOMM COs swiiwonsnsawecion 


E| Paso Communication Systems... 
REISE vsisctsaray cpnnancaainaitceveseansitense 
Galaxy Power, INC. .....cceseseseseseees 
General Communications 


The Genesis Group 

Hark Systems, Inc...... a 
Hewlett-Packard Co... csr 
Highpoint Tower Technology Inc... 
Holzberg Communications, Inc. ..... 90 
Huber & Suhner, INC, .......ceeeeeseeee 35 
Hustler Inc 


IFR Systems, Inc. ....c. ee 27 
JBRO Batteries 

Klein Electronics 

Marketronics 

Maxrad, Inc. ... 
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Hotline 
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860-485-0310 
305-651-3211 
760-598-8900 
800-255-6222 
408-778-2000 
800-323-3757 
440-349-8400 
714-458-7277 
804-794-2500 
803-892-2181 
800-423-3858 
800-661-9401 
732-548-3737 
202-223-8837 
604-451-7900 
800-321-4700 
800-458-3410 
305-621-0022 
704-323-4819 
800-854-0547 
800-441-0034 
205-987-1523 
800-545-1349 
800-521-2203 
305-223-6399 
972-437-5320 
954-776-0031 
513-595-5900 
604-382-8268 
716-373-7228 
770-392-0002 
602-488-9755 
614-261-8871 
42, 43....816-472-5544 
520-204-2597 
915-533-5119 
602-581-2875 
610-676-0188 
800-356-3200 
903-561-6673 
803-875-4480 
707-577-2265 
813-854-1518 
973-389-9600 
802-878-0555 
800-949-9490 
800-442-3811 
800-442-3811 
604-888-6304 
316-522-4984 
75 ... 800-8-BATTERY 
111 760-631-2811 
800-845-1230 
630-372-6800 


Company 


McManus Communications 

Mechem Electronics 

Micropath Corps. cers ie atin 
Microwave Data Systems 

Modular Communication Systems . 43 
Motorola Test Equipment ogee EE 
NARDA/L3 Communications 


Norcomm Corp 

Omnicron Electronics 
Optoelectronics INC. «0... seers IFC 
Optoelectronics INC. ......ccccecceeeees 37 


PageCorp Industries 

Paging & Wireless Service Center .... 89 
Pipo Communications 

Polaris Industries 

POlyphaSer Coppa ssecassssssscssvensvarsexeees 41 
Premier Communications 

Radio Express, INC.......0..cccce 84 
RCC Consultants 

RCW Distributing 

RF Design '98 Conference & Expo.. 61 
RF Design '98 Conference & Expo.. 69 
Ritvoni«: (NGiansnasnnncnvemnnent 39 
Roamer Ome IM, ........csecceseessceseees 31 
Selectone 

Sharp Communication 

Sinclair Technologies Inc. .............. 12 
SmarTrunk 

SoftWright 


Sutter Buttes Two Way 

Swager Communications 
TelecomLatina '98 

Telepath 

TOIOWEVES ING: cs canicosscccmnvncccsecsvecancs 60 
TESSCO 

Thunder Eagle 

Transcrypt International Ltd. ............ 1 
Trilogy Communications Inc........... 15 
Tripp Lite 

Trylon Manufacturing Co Ltd......... 
TX RX Systems INC... 3 
UTC Conference & Exhibition 

Vega, A Mark IV Company 
VERTEX/YAESU USA 

Vocom Products Co. LLC 

Wacom Products INc. 00... cece 78 
WETEC Electronics 

ETO el lat nccanecateecvnsnieawmemtcwens 47 
GU OFT TICE nerencemarsrsrsrevaieansayeacanies 57 
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Advertiser 
Hotline 
870-763-6250 
540-891-0569 
303-526-5454 
716-242-9600 
818-764-1333 
800-505-TEST 
516-231-1700 
603-668-3004 
714-751-0488 
916-477-8400 
860-928-0377 
800-327-5912 
800-327-5912 
954-776-0031 
800-957-8700 
561-683-0022 
213-466-5444 
404-872-0722 
800-325-7170 
909-869-5711 
800-545-7748 
732-404-2400 
800-726-9015 
303-220-0600 
303-220-0600 
800-USA-1USA 
800-306-ROAM 
510-781-5432 
800-548-2484 
800-263-3275 
510-887-1950 
303-344-5486 
716-662-2680 
530-674-7532 
800-968-5601 
800-288-8606 
510-656-5600 
415-968-4400 
410-229-1000 
703-242-0122 
800-894-2609 
601-932-4461 
312-755-8741 
519-669-5421 
716-549-4700 
202-872-0031 
626-442-0782 
310-404-2700 
65 .... 800-USA-MADE 
254-848-4435 
901-286-6275 
425-820-6363 
425-820-6363 


20 YEARS LATER, OUR CLASSICS ARE BETTER THAN EVER. 


| s it possible to improve on a classic? At 
MAXRAD, we believe it is. Sure, the ‘64 
Corvette is one-in-a-million. And the old Les 
Paul guitars are valuable collectibles. But 
over the years both have been improved 
through innovation and technology. At 
MAXRAD we have used the same philosophy 
to improve our classic mobile antennas. 


Since 1978, we have made countless 
improvements to our mobile antennas so they 
perform better, longer and for a wider range of 
radio products. Since 1978, we have become 
the premier supplier of mobile antenna prod- 
ucts. We couldn’t have done this without the 
support of our loyal dealers—folks who know 
classic value and quality. 


And we’re not stopping there. At MAXRAD 
we’re constantly developing new products 
that will, one day, become classics. 


Our classic mobile 
antennas have been 
working hard for our 
customers for 20 
years. And every day, 
we're working to 
improve these 
classics and develop 
new ones. Join the 
leader whose “new 
classics” are ready 


to meet the specifica- 


tions of tomorrow's 
radio products. 


*Low Band 
eVHF 
eUHF 
°800 MHz 


7 


STATE OF THe ART ANTENNAS 


CALL:(800)323-9122 


www. Maxrad.com 
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> MAXRAD’S CLASSIC ANTENNAS 


wants 
ROKK 


i ss hl 


| TP-3200 
FulPeairedk SharediRepe F 
with ALL 157 eee ry 
Desktop or Rack Mount-yersion- 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection. 
Great for the Benchtop, 50533 L7! 


PE-2P 


_$749. 95 


CC-1/CR-1 $49.95 each 


Surface: Mount Component Kits for repairing 
SMT circuits: ©C-1' for paracitoniche 1 for. 
resistors. 


| 1D-8 $69.95 


Ea Mone Tans Meets all 
uirements. Fully: fie ‘ani- 
wich incl Keypad. 185" aoe 35! 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other er oma available. 7:5°x 7,8" x2 7 


$54.95 $D-1000 $59.95 DTD-1 $49.95 PE-4/PE-15 $79.95 
Two-tone Sequential Encoder. Two-tone Sequential Decoder. Single Function DTMF Decoder, Multiple Call POCSAG (RPC-1) 
Sub-assembly mounts inside radio Piperanimiable unit provides Provides switch outputs via Paging Encoders. Where direct 


or other enclosure. Multiple call 
capability. 1.25" x 2.0" x .4" 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25” 


$59.95 


TS-32P 


switched outputs from two-tone 
paging calls. 1.25" 2.0" x 4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1,25" x 2.0"x.4" 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$54.95 


DIME. 1.25" x 2.0" x .4* 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


control of local area paging is 


desired. 1-78" x 1.03" x 35" 


$27.95 


SS-32PA $28.95 


Programmable CTCSS 
Encoder. Custom tones or 
audible tones also avail- 
able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years. 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


mel COMMUNICATIONS SPECIALISTS, INC. 


426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 
(714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 » FAX (800) 850-0547 


ss 


‘Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA « Phone (415) 574-142] - FAX (415) 574-5297 - Also in Italy and Spain 
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